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(57) Abstract 

The present invention relates to 
novel compound of general formula (I) 
and acid addition salt thereof, wherein 
Ri and R2 art independently hydrogen, 
C\*C% alky! or optionally substituted 
C3-C« membered cycloalkyl containing 
C3-C8; Rs. R4, R5, R< and R7 are inde- 
pendently hydrogen, halogen, hydroxy, 
nitro, C1-C4 lower ester, C1-C4 lower 
alkyl, C1-C4 lower alkoxy, aryl, ary- 

lalkoxy or unsaturated amine; 1 is an integer of 0-7; m and n are independently an integer of 0-1; W is carbon or nitrogen; X is oxygen, 
sulfur, optionally substituted imine; Y is nitrogen or oxygen; and Z is hydrogen, C|-C« alkoxy, aryloxy, C1-C4 alkylamine, cycloamine 
containing N1-N5 or oxo group. The present compounds of the above formula (I) nave not only strong antitumor activities but lower 
toxicities, and accordingly are expected as novel antitumor agents. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States 
applications under the PCT. 



AM 


Armenia 


AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgian 


BF 


Burkina Fato 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada • 


CF 


Central African Republic 


CG 


Coofo 


CH 


Switzerland 


a 


Cotedivoirt 


CM 


Cameroon 


CN 


China 


CS 


Czechoslovakia 


cz 


Czech Republic 


DE 


Germany 


DK 


Denmark 


EE 


Eitooia 


ES 


Spain 


n 


Finland 


FR 


France 


GA 


Gabon 



party to the PCT on the front pages 



GB 


United Kmgdom 


GB 


Georgia 


GN 


Guinea 


GB 


Greece 


HU 


Hungtry 


IE 


Ireland 


IT 


Italy 


JP 


Japan 


KE 


Kenya 


KG 


Kyrgystan 


KF 


Democratic People's Republic 




of Korea 


KR 


Republic of Korea 


KZ 


Kazakhstan 


U 


Liechtenstein 


LK 


Sri Lanka 


Ut 


Liberia 


LT 


Lithuania 


U) 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MO 


Republic of Moldova 


MG 


Madagascar 


ML 


Malt 


MN 


Mongolia 


MR 


Mauritania 



pamphlets publishing international 



MW 


Malawi 


MX 


Mexico 


NE 


Niger 


NI- 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


FT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SG 


Singapore 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


VG 


Uganda 


US 


United States of America 


UZ 


Uzbekistan 


VN 


Viet Nam 



WO 96/21648 



PCT/KR96/00005 



New piperazine derivatives and methods for the preparation thereof 
and compositions containing the same 

The present invention relates to new piperazine derivatives of the general 
5 formula(I) 




10 



(I) 

wherein Ri and R2 are independently hydrogen, Ci-Cb alkyl or optionally 
15 substituted C3- G5 membered cycloalkyl containing C 3 -G, ; R3, R* Rs. Rs and 
R 7 are independently hydrogen, halogen, hydroxy, nitro, G-G lower ester, 
Ci-Ca lower alkyl, CrC lower alkoxy, aryl, arylalkoxy or unsaturated amine; 
1 is an integer of 0-7; m and n are independently an integer of 0-1; W is 
carbon or nitrogen; X is oxygen, sulfur, optionally substituted imine; Y is 
20 nitrogen or oxygen; and Z is hydrogen, CrC alkoxy, aryloxy, C,-C« 
alkylamine, cycloamine containing N1-N5 or oxo group. 

Ci-C R alkyl means straight or branch alkyl .group such as methyl, ethyl, 
propyl, butyl, isobutyl, tert-butyl, pentyl. iso-pentyl, hexyl, heptyl. octyl, 
25 2-methyl-pentyl or the like. 

d-Ca lower alkyl means methyl, propyl, iso-propyl, n-butyl. iso-butyl, 

tert-butyl or the like. 

Optionally substituted 3-6 membered cycloalkyl containing C 3 -Cg means 
substituted or unsubstituted cycloalkyl such as cyclopropyl, cyclobutyl, 
30 cyclopentyl, cyclohexyl, substituted cyclopropyl, substituted cyclopentyl, 
substituted cyclohexyl or the like. 

C1-C4 lower ester means a carboxyl group esterified by lower alkyl group. 
CrC< lower alkoxy means methoxy. ethoxy, propyloxy, isopropyloxy, butyloxy, 
isobutyloxy, tert-butyloxy group or the like. 
35 Aryloxy means phenoxy. substituted phenoxy, naphthyloxy or substituted 
naphthyloxy or the like. 

Cycloamine group containing N1-N5 means pyrrolidinyl. pyrrolinyl. imidazolyl. 
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imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazoMnyl, triazolyl, tetrazolyl, 
piperazinyl or the like. 

The general formula(I) compound wherein Z is oxo has the structural 
5 formulad') by tautomerism. 



The present inventors had studied to find compounds having intensive 

antitumor activity for a long time. As the results, we finally found out the 
15 facts that the foresaid compounds of the general formulaO) and acid addition 

salts thereof have not only prominant antitumor activity but very low toxicity. 

Accordingly, the one object of the present invention is to provide the novel 

compounds of the general formulad) and acid addition salts thereof having not 

only prominent antitumor activity but very low toxicity. 
20 The other object of the present invention is to provide a process for the 

preparation of the compounds of general foimulaO) and acid addition salts 

thereof. 

The compounds of the present invention can be mixed with pharmaceutical^ 
acceptable vehicles by a known method to give pharmaceutical compositions 
25 and the pharmaceutical compositions can be used to prevent or treat various 
kinds of tumors of human beings or mammals. 

Therefore, another object of the present invention is to provide pharmaceutical 
compositions containing the compounds of the general formulad) and acid 
addition salts thereof as active ingredients. 

30 Acids which can be reacted with the compounds of the general formulad) to 
form acid addition salts are pharmaceutical^ acceptable inorganic or organic 
acids such as hydrochloric acid, bromic acid, sulfuric acid, phosphoric acid, 
nitric acid, formic acid, acetic acid, propionic acid, succinic acid, citric acid, 
maleic acid, malonic acid, glycolic acid, lactic acid, glycine, alanine, valine, 

35 luecine. isoleucine, serine, cysteine, cystine, asparaginic acid, glutamic acid, 
lysine, arginine, tyrosine, proline, methane sulfonic acid, ethane sulfonic acid, 
benzene sulfonic acid, toluene sulfonic acid or the like. 




( I ') 
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Vehicles which can be used in the preparation of pharmaceutical compositions 
containing the compounds of the general formula(l) as active ingredient are 
sweetening agent, binding agent, dissolving agent, aids for dissolution, wetting 
agent, emulsifying agent, isotonic agent, adsorbent, degrading agent, 

5 antioxident, antiseptics, lubricating agent, filler and perfume or the like such 
as lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, glycine, sodium 
carboxy methyl cellulose, agar, talc, stearic acid, magnesium stearate, calcium 
stearate, magnesium aluminum silicate, starch, gelatine, tragacanth gum, 
methyl cellulose, glycine, silica, alginic acid, sodium alginate, water, ethanol. 

10 polyethylenglycol, polyvinyl pyrrolidone, sodium chloride, potassium chloride, 
orange essence, vanila aroma or the like. 

Daily dosage of the compound of the general formu)a(l) may be varied 
depending on age, sex of patient and the degree of desease. Daily dosage is 
15 J.Onjg to 5,000mg and may be administered one to several times. 

The compounds of ihe general formula(l) may be prepared by the following 
scheme 1. 

20 S chem e 1 




35 



(I) 
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wherein ft. ft, ft, ft. ft, ft, ft. W f X. Y, Z, I and n are the same above 
and Liei is a leaving group like hydrogen. 

The compounds of the general formula(I) may be prepared by reacting a 
compound of the general formula(a) in the presense of -CX- group-providing 

5 agent with a compound of the general foimula(b). - CX -group - providing agent 
comprises l ( l-carbonyldiimida2ole, l,l-carbonylthiodiimidazoIe f phosgene, 
thiophosgene, carbonyldiphenoxide, chlorophenoxyformate or the like. The 
reaction may be carried out in conventional organic solvent such as 
tetrahydrofuran, dchloromethane, acetonitrile or the like. And also the reaction 

10 is preferably carried out in the presence of scavenger such as conventional 
inorganic or organic base. 

The reaction may be carried out between 3t and boiling point of the solvent 
used, preferably at 50t-100t for 5 - 48 hours, preferably for 10 - 24 hours. 
Quantity of -CX-group-providing agent may be 1-15 equivalent, preferably 
15 1-1.1 equivalent to the starting compound. 

The compounds of the general formula(I) may be prepared by Scheme II. 

Scheme II 

20 x x 

R 'Y* > T rVY "~ Liei ^- providing agem ^Y^^y^y^n^nh 
V^rT^Z piperatinc derivatives xW^j ^ 



25 




30 r^n^Z r/ \ 

(I) 



35 wherein R,. ft, ft. ft, ft, R* ft. W, X, Y. Z . I. n. and Lie, are the same 
above and Lie2 is halogen. 

The compound of the general fonmula(c) may be prepared by reacting a 
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compound of the general fonnula(a) in the presence of -CX -providing agent 
with piperazine in a solvent such as tetrahydrofuran, acetonitrile or the like 
under the same reaction condition of Scheme I. And then the compound of the 
general formula(I) may be prepared by reacting the compound of the general 
5 formula(c) in a solvent such as tetrahydrofuran or the like with a compound 
of the general formula (d) at 25 - 80 t for 30 min - 20 hours. 

The compounds of the general formula(I) may be prepared by Scheme HI. 
10 Scheme ID 



15 



20 




wherein, R J( R2, R3, R* R& R* Ri, I. m, n, W, X, Y, Z and Lie, are the same 
above and Hal is halogen. 

30 The compound of the general formula(f) may be prepared by reacting a 
compound of the general formula(a) with a compound of the general 
formula(e) and halogenating agent. And then the compound of the general 
formula(I) may be prepared by reacting the compound of the general 
formula(f) with a compound of the general formula(b). 

35 

The compound of the general formula* V) may be prepared by Scheme IV. 
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Scheme IV 



5 



10 




(n 



15 wherein R J( R2, R3, R4, R5, Re, R?, I, m, n, W, X, Y, Z, and Liei are the same 
above. 

The compound of the general formula* I') may be prepared by reacting a 
compound of the general formula(a') in the presence of CX- providing agent 
in a solvent like tetrahydrofuran or the like with a compound of the general 
20 formula (b) at ambient temperature for 30 min 5 hours. 

The compounds of the general farmula(I) may be prepared by Scheme V. 
Scheme V 



30 



35 
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wherein, Ri, R 2> Ra Rl R* Rs. R* R? t 1, m, n t W, X, Y, Z are the same above 
and Ra is Ci ■ Cs aJkyl or aryl group, Lien is a leaving group like hydrogen. 
The compound of general formula(g) and the compound of general formula(h) 
may be prepared by condensing agent. 

5 In the above reactions, if any acid materiaJ is formed, any basic materia] is 
preferably added as scavenger in order to eleminating the acid material from 
the reaction phase. Such basic material may be alkali metal hydroxide, alkali 
earth metal hydroxide, alkali metal oxide, aJkali earth metal oxide, alkali metal 
carbonate, alkali earth metal carbonate, alkali metal hydrogen carbonate, alkali 

10 earth metal hydrogen carbonate such as sodium hydroxide, potassium 
hydroxide, calcium hydroxide, magnesium hydroxide, calcium oxide, magnesium 
oxide, potassium carbonate, sodium carbonate, calcium carbonate, magnesium 
carbonate, magnesium bicarbonate, sodium bicarbonate, calcium bicabonate or 
the like and organic amines. 

15 The compound of the general formula(a) is described in prior art ( J. Med. 
Chem., 1992, 35, 3784, 3792 ) or may be prepared in a similar method to the 
art. 

EXAMPLES: 

20 The compounds of the general formula 1) and (D are prepared by ihr 
following examples. 



25 




(I) 



30 




35 



wherein Rt, R>. R :t , Ri. , Rr>, R7, I. m, n, W, X, Y, Z are the same above. 
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Example 1 

1 -[(5-ethyl-2-methoxy-6-methy]pyridin-3-yl)amin(x:arbony]]-4- (2-methoxyph- 
enyDpiperazine: 

Phenyl-N- (5-ethyl 2-methoxy-6-methylpyridin-3-yl)carbamate(0.29g, l.Ommol) 
5 and l-(2-methoxyphenyl)piperazine(0.19g, l.Ommol) were dissolved in 
tetrahydrofuran(lOmi) and DBU(0.15g» l.Omol) was added thereto and the 
mixture was stirred at room temperature for 2 hours. Then, the reaction 
mixture was concentrated and chromatographed to obtain 0.33g of the titled 
compound. 
10 yield: 89 % 

'H-NMRtSOOMHZ, CDCb): 6 1.17<3H,tJ=7.5Hz), 2.37(3H,s), 2.55(2H,q,J=7.5Hz), 

3.11(4H,tJ=4.6Hz), 3.69(4H,tJ=5.0H2), 3.88(lH,s) t 
3.98(3H,s), 6.89(lH f s) f 6.94(3H,m), 7.05UH,m) t 
8.21(lH,s). 

15 Elemental Analysis: C^H^O* Calc, C,65.60 t HJ.34, N,14.57. 

Found, C.66.10, H/7.25, N,14.57. 

Example 2 

1 - [(5-ethy I ■ 2 • meLhoxy 6 methylpyridin- 3 - yDaminocarbony 1] 4 pheny Ipiperazi 
20 ne: 

Phenyl-N (5-ethyl 2 methoxy-6-methylpyridin-3-yl)carbamate and 
1-phenylpiperazine were reacted by the same way with the example 1 to 
obtain the titled compound, 
yield: 86 % 

25 

Example 3 

l-[(5-ethyl-2- methoxy -6-methylpyridn-3-yl)aminocarbonyl]-4- (4 methoxyph- 
enyDpiperazine: 

Phenyl-N- (5-ethyl 2- methoxy-6-methylpyridin-3-yl)carbamate and 
30 l-(4-methoxyphenyI)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield: 78 % 

Example 4 

35 l-[(5-ethyl- 2- methoxy -6- methylpyridin-3-yl)aminocarbonyl] 4 (3 f 4 dimethox- 
ypheny 1 )piperazine: 

Phenyl N (5-ethyl 2 melhoxy-6-methylpyridin-3-yl)carbamate and 
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l-(3,4-dimethoxyphenyl)pipera2ine were reacted by the same way with the 
example 1 to obtain the tided compound. 
yield:69 % 

5 Example 5 

l-[(5-ethyi-2-methoxy-6-methylpyridin-3-yD 

yphenyDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(2 1 4-dimethoxyphenyl)piperazine were reacted by the same way with the 
10 example 1 to obtain the titled compound, 
yield: 77 % 

Example 6 

1 - [(5-ethyl-2-methoxy -6- methylpyridin-3-y Daminocarbony l]-4 - (3,5-dimethox- 

15 yphenyDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 

l-(35-dimethoxyphenyl)piperazine were reacted by the same way with the 

example 1 to obtain the titled compound. 

yield : 82 % 

20 

Example 7 

H<5-ethyl-2-methoxy-6-methylpyrid^ 
xyphenyDpiperazine-* 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
25 l-(3 t 4,5-trimethoxyphenyl)pipera2ine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield : 52 % 

Example 8 

30 l-[(5-ethyl-2-methoxy-6-methylpyri^ 
yDpiperazine: 

Phenyl- N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-<2-ethoxyphenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
35 yield : 78 % 



Example 9 
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1 - [(5-ethyI -2-methoxy -6-methylpyridin -3- yl)aminocarbonyl]-4-(2-phenoxyphe- 
nyDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(2-phenoxyphenyl)piperazine were reacted by the same way with the 
5 example 1 to obtain the tided compound, 
yield : 69 % 

Example 10 

]-[(5-ethyl-2-Trethoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3-phenoxyphe- 
10 nyDpiperazine: 

Pheny]-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(3-phenoxyphenyl)pipera2ine were reacted by the same way with the 
example 1 to obtain the tided compound, 
yield : 72 % 

15 

Example 11 

1 -[(5-ethyi-2-methoxy-6-methylpyridin-3 yl)aminocarbonyl]-4- (2-fluorophenyl) 
piperazine: 

Phenyl- N- (5- ethyl-2-methoxy-6-methylpyridin 3 yDcarbamate and 
20 J-(2fluorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the tided compound, 
yield : 67 % 

Example 12 
25 H(5-ethyl-2-methoxy-6-methylpyri^ 
piperazine: 

Phenyl-N-(5-ethyl-2-methoxy "6-methylpyridin 3- yDcarbamate and 
l-{4-fluorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the uUed compound. 
30 yield : 81 % 

Example 13 

l-[(5-ethyl-2-methoxy-6-methylp\Tidine-3 yl)aminocarbonyl]-4-(3 t 5-difluorop- 
henyDpiperazine; 

35 Phenyl-N-(5-ethyl-2-methoxy 6- methylpyridin -3- yDcarbamate and 
I-(3,5-difluorophenyl)piperazine were reacted by the same way with the 
example J to obtain the titled compound. 
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yield : 69 % 
Example 14 

l-[(5-ethyl-2-methoxy-6-methylpyridin-^^ a , a , a -triflu- 

5 oro-m-tolyl)piperazme: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(a,fl,ff-trifloun>-m-tolyl)pipera2ine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield: 67 % 

10 

Example 15 

1- [(5-ethyl-2-methoxy-6-methylpy^^ 
yDpiperazine-' 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
15 l-(2-chlon>phenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound, 
yield :82 % 

Example 16 

20 1 - [(5-ethyl-2-methoiy-6-methyIpyridin- 3~yl)aminocarbonyl]- A- (3-chlorophen 
yDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methyIpyTidin-3-yl)carbamate and 
l-(3-chlorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
25 yield :84 % 

Example 17 

1 - [(5-ethyl-2-methoxy-6-methylpyri^ 
enyDpiperazine: 

30 Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(2,6-dichlon>phenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield :80 % 

35 Example 18 

1 - [ (5-ethyl - 2-methoxy -6- methy Ipni^ 
enyDpiperazine: 
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Pheny]-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(a5-dichlorophenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield :69 % 

5 

Example 19 

l-[<5-ethyl-2-metooxy-6-n 
enyDpiperazine' 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbaimte and 
10 l-(2,4-dichlorophenyI)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield 72 % 

Example 20 
15 l-[(5-ethyl-2-methoxy-6-me^ 

phenyDpiperazine: 

Phenyl-N-(5-ethy]-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(2 1 4,6-tricWorophenyl)piperazine were reacted by the same way with the 
example I to obtain the titled compound. 
20 yield :54 % 

Example 21 

1 - [(5- ethyl-2-methoxy -6- methylpyridin-3- yl )aminocarbonyl]- 4 - (2- bromophen - 
yDpiperazine: 

25 Phenyl-N-(5-ethyl-2-methoxy-6-n^thylpyridin-3-yl)carbamate and 
l-(2-bromophenyI)piperazine were reacted by the same way with the example 
1 to obtain the titled compound, 
yield :58 % 

30 Example 22 

H(5-ethyJ-2-methoxy-6-methylpyri^ 

yDpiperazine: 

Pheny!-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(3-bromophenyl)piperazine were reacted by the same way with the example 
35 1 to obtain the titled compound, 
yield :65 % 
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Example 23 

1 - [(5-ethyl -2-nrathoxy ^- methylpy^ 
yDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yi)carbamate and 
5 l-(4-bromophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound, 
yield :64 % 

Example 24 

10 l-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl] 
henyDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(2,4-dibromophenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
15 yield :68 % 

Example 25 

l-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminoc^rbonyl]-4-(2,5-dibromop- 
henyDpiperazine: 

20 Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(2,5-dibromophenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield :66 % 

25 Example 26 

l-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarb^ 

zine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(2-tolyl)piperazine were reacted by the same way with the example 1 to 
30 obtain the titled compound, 
yield :89 % 

Example 27 

H(5-ethyl-2 methoxy-6-methyto^ 
35 yDpiperazine: 

Phenyl-N- (5- ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(4-methylphenyl)piperazine were reacted by the same way with the example 
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1 to obtain the titled compound, 
yield #7 % 

Example 28 
5 l-[(5-ethyl-2-methoxy-6-meth^^ 
henyDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(2,3-dimethylphenyI)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
10 yield :82 % 

Example 29 

I-[(5-ethyl-2-methoxy-6-methylpyridin- 
henyDpiperazine: 

15 Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(3,5-dimethylphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield :68 % 

20 Example 30 

l-[(5-ethyl-2-methoxy-6-methylpyridin-3^ 
henyDpiperazine: 

Phenyl - N - (5-ethy 1 - 2- methoxy -6- methy Ipyridin -3- y 1 )carbamate and 
l-(2,6-dimethylphenyl)piperazine were reacted by the same way with the 
25 example 1 to obtain the titled compound 
yield :80 % 

Example 31 

H(5-ethyl-2-methoxy-6-n«thyIpyridm^ 
30 enyUpiperazine; 

Phenyl-N- (5-ethyl-2- methoxy-6-methylpyridin-3-yl)carbamate and 
l-(4-isopropylphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield :68 % 

35 

Example 32 

]-[(5-ediyl-2-methoxy-6-methylpyridin-3-yi)amint)carbonyl]-4-(2-isopropylph- 
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enyDpiperazine* 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(2-isopropylphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
5 yield :65 % 

Example 33 

H(5-ethyl-2-methoxy-6-methyIpyridin-3- 
phenyDpiperazine: 

10 Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(4-normaIbutylphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield S7 % 

15 Example 34 

l-[(5-ethyl-2-methoxy-6-methylpyridn-3-yl)aminocarbonyl]-4-(4-acetylphen- 
yDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3yl)carbamate and 
l-(4-acetylphenyl)piperazine were reacted by the same way with the example 
20 1 to obtain the titled compound, 
yield :67 % 

Example 35 

l-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(2-biphenyl)pi- 
25 perazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)(^rt>amate and 
l-(2-biphenyl)piperazine were reacted by the same way with the example 1 to 
obtain the titled compound, 
yield «2 % 

30 

Example 36 

l-[(5-ethyl-2-methoxy-6-methy!pyridin-3-yl)amin<x:arbonyl]-4-(4-biphenyl)pi- 
perazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
35 l-(4-biphenyl)piperazine were reacted by the same way with the example 1 to 
obtain the titled compound, 
yield :81 % 
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Example 37 

l-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminoc^ 
nyOpiperazine- 

5 Ftonyl-N-(5-ethyl-2-me^ 311(3 
l-(2-hydroxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield :59 % 



10 Example 38 

1 -[(5-ethyl-2-methoxy-6-methy to^ (3-hydroxyphe- 
nyDpiperazine: 

Phenyl-N- (5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(3-hydroxyphenyl)piperazine were reacted by the same way with the 
15 example 1 to obtain the titled compound, 
yield :63 % 

Example 39 

l-l(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyU 
20 nyOpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(4-hydroxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield :58 % 

25 

Example 40 

l-[(5-ethyl-2-methoxy-6-methy^ 
nyl)piperazine: 

Phenyl-N-(5-etliyl-2-rTOthoxy-6-methylpyridin-3-yl)carbamate and 
30 l-(3-hydroxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield :89 % 



Example 41 
35 H(5-ethyl-2-methoxy-6-metfiyto^ 

nyDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yI)c^bamate an< 
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1 - (3-acetoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield :87 % 

5 Example 42 

H(5-ethyl-2-methoxy-6-methylpyridin-3-yl^ 

piperazine: 

Phenyl-N- (5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(4-nitrophenyl)piperazine were reacted by the same way with the example 1 
10 to obtain the titled compound, 
yield :70 % 

Example 43 

l-[(5-ethyl-2-methoxy^-methylpyridm^ 

15 no)phenyl]piperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methyipyridin-3-yl)carbamate and 

l-[2-(methylamino)phenyl]piperazine were reacted by the same way with the 

example 1 to obtain the titled compound. 

yield :59 % 

20 

Example 44 

H(5-ethyl-2-methoxy-6-methylpy^ 
perazine-' 

PhenyI-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yI)carbamate and 
25 1 - ( 1 -naphthyDpiperazine were reacted by the same way with the example 1 
to obtain the titled compound, 
yield :63 % 

Example 45 
30 l-[(5-ethyl-2-methoxy-6-methyipyri 

razine: 

Phenyl-N-(5-ethyI-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(l-anthryl)piperazine were reacted by the same way with the example 1 to 
obtain the titled compound. 
35 yield :57 % 



Example 46 
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l-[(5-ethyi-2-methoxy-6-methylp^ 
methylphenyDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(2-methoxy-6-methylphenyl)piperazine were reacted by the same way with 
5 the example 1 to obtain the titled compound, 
yield :67 % 

Example 47 

l-[(5-ethyl-2-methoxy-6-nKthylpyridn-3-yl)^ 

10 methylphenyDpiperazine: 

Phenyl-N-(5-ethyl-2-niethoxy-6-methylpyridin-3-yl)carbamate and 

l-(2-methoxy-5-phenyl)piperazine were reacted by the same way with the 

example 1 to obtain the titled compound. 

yield :62 % 



15 



20 



Example 48 

l-[(5-emyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(5-methoxy-2- 
methylphenyDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(5-methoxy-2-methylphenyl)piperazine were reacted by the same way wiih 
the example 1 to obtain the titled compound 
yield -66 % 



Example 49 

25 H(5- e thyl-2-methoxy-6-methylpyridm-3^ 
methoxyphenyDpiperazine'- 

Phenyl-N- (5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(5-chloro-2-methoxyphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound. 
30 yield :69 % 

Example 50 

H(5-ethyl-2-niethoxy-6-methylpyri^^ 

methoxypheny 1 )piperazine: 
35 Phenyl-NM5-ethyl-2-memoxy-6-rr«mylpyridin-3-yl)carbamate and 

l-(2-chloro-5-methoxyphenyl)piperazine were reacted by the same way with 

the example 1 to obtain the titled compound. 
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yield 70 % 
Example 51 

l-[(5-ethyl-2-methoxy-6-met^ 
methoxyphenyDpiperazine: 

Pheny]-N-(5-ethyl-2-methoxy-6-methy!pyridin-3-yl)carbarra and 
l-(3-chloro-4-methoxyphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield :62 % 



10 



Example 52 

l-[<5- ethy I- 2-methoxy -6- methy ]py^ 
methoxyphenyDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
15 l-(3-hydroxy-4-methoxyphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield :59 % 

Example 53 
20 i-[(5-ethyl-2-n»thoxy-6-me^ 
methoxyphenyDpiperazine: 

rTienyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-y!)carbamate and 
l-(3-acetoxy-4-methoxyphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound. 
25 yield :62 % 

Example 54 

l-[(5-ethyl-2-methoxy-6-methylpyridin- 3- yl)aminocarbonyl]-4-[(2-methoxy-5- 

phenyl)phenyl]piperazine: 
30 Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 

l-[(2-methoxy-5-phenyl)phenyl]piperazine were reacted by the same way with 

the example 1 to obtain the titled compound. 

yield :67 % 

35 Example 55 

1 - [(5-ethyl-2-methoxy-6-methylpyridin - 3 y l)aminocarbonyl]-4-(3-hydroxy-2- 
methylphenyDpiperazine: 
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Phenyl-N-(5-ethyl-2-meto^ and 
l-(3-hydroxy-2-methylphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield 34 % 

Example 56 

l-[(5-ethyl-2-methoxy-6-methylpyri^ 
methylphenyDpiperazine' 

Phenyl-N- (5-ethy]-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(2-hydroxy-6-methylphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound, 
yield :57 % 

Example 57 

1 - [(5-ethyl-2-methoxy -6-methy]pyridin-3-yl)aminocarbonyl]-4-(2-hydroxy-4' 
methylphenyDpiperazine*. 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)(^rbamate and 
l-(2-hydroxy-4-methylphenyl)piperazine were reacted by the same way with 
example 1 to obtain the titled compound, 
yield '52 % 

Example 58 

l-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarte 
methylphenyDpiperazine: 

Phenyl-N-(5-ethyl*2-methoxy-6-methylpyridin-3-yDcarbamate and 
l-(5-chloix)-2-methylphenyDpiperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield :63 % 

Example 59 

l-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3-chloro-4- 
fluorophenyDpiperazine: 

Phenyl-N-(5-ethyl-2-nwthoxy-6-methylpyridin-3-yDcarbamate and 
l-(3-fluorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound, 
yield :65 % 
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Example 60 

H(5-ethyl-2-methoxy-6-m^ 
enyDpiperazine: 

Phenyl-N-(5-etiiyl-2-metooxy and 
1 -{2-methoxyphenyDpiperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield :69 % 

Example 61 

1 -[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(2-chlorophen - 
yDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)ca3l>aiTiate and 
l-(2-chlorophenyl)pipera2ine were reacted by the same way with the example 
1 to obtain the titled compound, 
yield :72 % 

Example 62 

1 - [(5-ethy 1 - 2- methox y - 6- methy Ipyri^ 
rophenyDpiperazine: 

Phenyl-N-(5-ethy|-2-methoxy-6-methylpyridin-3-yl)carbamate and 
l-(4-fluorophenyI)piperazine were reacted by the same way with the example 
1 to obtain the titled compound, 
yield :63 % 

Example 63 

l-[(5-ethyl-2-methoxy-6-methylpyri^ 
rophenyOpiperazine: 

Phenyl-N-(5-ethyl-2-meuioxy-6-methylpyridin-3-yl)carbamate and 
l-(3-chlorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound, 
yield :68 % 



Example 64 
35 l-{[(5-ethyl-2-methoxy-6-methylp^ 
ophenyDpiperazine: 

Phenyl-N-[2-(5"ethyl-2-methoxy-6-methylpyridln--3-yl)ethyl]carbamate and 
l-(4-fluorophenyl)piperazine were reacted by the same way with the example 



20 



25 
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1 to obtain the titled compound, 
yield ^65 % 



Example 65 
5 i-([2-(5-ethyl-2-methoxy-6-ire 
methoxyphenyDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate i 
l-(2-methoxyphenyl)piperazine were reacted by the same way with 
example 1 to obtain the titled compound. 
10 yield :ffl % 



Example 66 

l-{[3-(5-eftyl-2-methoxy-6-methyto^ 
methoxyphenyDpiperazine: 
15 Fhenyl-N-[3-(5-ethyl-2-methoxy-6-me^ a? 
l-(2-methoxyphenyl)piperazine were reacted by the same way with tl 
example 1 to obtain the titled compound, 
yield :67 % 



20 Example 67 

l-{[5-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)pentyl]amm 

methoxyphenyDpiperazine: 

Fhenyl-N-[5-(5-ethyl-2~methoxy-6-methylp^ and 
l-(2-methoxyphenyi)piperazine were reacted by the same way with the 
25 example 1 to obtain the titled compound, 
yield :52 % 



Example 68 

l-{[6-(5-ethyl-2-methoxy-6-methyto^ 
30 methoxyphenyDpiperazine: 

Phenyl-N- [6- (5-ethy 1- 2 - methoxy-6-methylpyridin-3-yl)heptyl]carbamate and 
l-(2-methoxypheny])piperazine were reacted by the same way with the 
example 1 to obtain the titled compound, 
yield :49 % 



Example 69 

l-[(5-ethyl-2-methoxy-6-methylpyridin-3-yDaminocarbonyl]me^ 
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hoxyphenyDpiperazine: 

a) N-(5-ethyl-2-metJioxy-6-methylpyridin-3-y])chlon)acetajTiide: 

After chloroacetic acid (1.35 g, 14.3 mmol) were dissolved into 20 ml of 
tetrahydrofuran, added l,l-carbonyldiimidazole(2.32g, 14.3mmol), stirred at 
5 room temperature for 1 hour, 3-amino-5-ethyl-2-methoxy-6-methylpyridine 
(2.0g, 13.0mmol) were added. After the reaction mixture were stirred for 2 
hours, the mixture of reaction were concentrated, purified by column 
chromatography to obtain 2.20g of the titled compound. 
yield:73.3% 

10 'H-NMRfSOOMHz, CDCh):* U7(3Rt), 2.39(5H,m), 3.99(3H,s), 4.17(2H,s), 

8.62(lH,s) 

b) l-[(5-ethyl-2-methoxy-6-methylpyridine-3-yl)aminocarbonyl]methyl-4-(2 
methoxyphenyDpiperazine: 

After N-(5-ethyl-2-methoxy-6-metylpyridine-3-yl)chloroacetamide(0.10g, 
15 0.43mmol) and l-(2-methoxyphenyl)piperazine(0.0091g, 0.47mmol) were 
dissolved into tetrahydrofuran(5ml) and was added DBU(0.060g ( 0.43mmo!>, 
the reaction mixtures were stirred at room temperature for 2 hours. After 
the product of reaction were concentrated, separated by column 
chromatography to obtain 0.12g of the titled compound. 
20 yield:70% 

Example 70. 

l-[{5-ethyl-2-methoxy-6-methylpyridine 3-yl)aminocarbonyl]methy]-4-(3-chl 
orophenyDpiperazine: 

25 N - (5-ethy 1 -2- methoxy -6-methy lpyridine-3 - y Dchloroacetamide and 
]-(3-chlorophenyl)piperazine were reacted by the same way with the example 
69 to obtain the titled compound. 
yield:68% 

30 Example 71. 

1 • [(5-ethyl-2-methoxy-6-methylpyridine 3-yl)aminocarbonyl]methyl-4-(2-flu- 
orophenyDpiperazine: 

N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)ch]oroacetainide and 
] - (3-fluorophenyl)piperazine were reacted by the same way with the example 
35 69 to obtain the titled compound. 
yield:68% 
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Example 72. 

l_[(5- et h y ]-2-rnethoxy-6-methylpyridin-3-y!)aminocarbony]]-4-benz 

a) l-[(5-ethyI-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(4-metho 

5 benzyl )piperazine. 

After 3-amino-5-ethyl-2-rnethoxy-6-methylpyridine(1.06g ( 6.35mmol) was 
dissolved in 20ml of tetrahydrofuran, 1,1 carbonyldiimidazole(1.08g, 
6.67mmol) was added thereto. The mixture of reaction was stirred at room 
temperature for half hour and then benzylpiperazine(1.12g ( 6.35mmol) was 

10 added. After the reaction mixture was stirred for 2 hours, the reaction 
mixture was concentrated and chromatographed to obtain 1.78g of the oil 
phase of the titled compound. 
yield:76% 

i H-NMR(500MHz,CDCi 3 ):51.16(3H,t), 2.36(3H,s), 2.48<4H,t), 3.42(4H,s) t 
15 354(2H,t), 3.95(H,s), 7.3H5H,s), 8.19(lH t s) 

b) 1 (5-ethyl-2-methoxy-6-methylpyridin -3- yDaminocarbonyl piperazine; 
After 1 -[(5-ethyl-2-methoxy-6-methylpyridin 3- yDaminocarbonyl] -4 -benzyl 
piperazine (1.71g, 4.61 mmol) was added the solution of 30ml of ethanol and 
10ml of glacial acetic acid in the presence of 5% Pd/C, the reaction mixture 

20 were stirred under hydrogen gas(40 psi) for A hours and extracted with 
dichloromethane. The mixture was dried with anhydrous magnesium sulfate, 
filtrated, concentrated and chromatographed to obtain 1.2 g of white solid of 
the titled compound. 
yield:93% 

25 'H-NMWHMMHz, CDCb) :* U6(3H,s), 2.35(3H t s), 2.48(2H,q), 2.94<4H,t), 

352(4H,t), 8.02(lH,s) 

c) l-[(5-etliyl"2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-benzylpiper 

azine- 

After 1- (5-ethyl- 2-methoxy-6-methylpyridin 3 yDaminocarbonyl piperazine 
30 (0.16g, 0.57mmol) and benzylchloride(0.076g, 0.60mmol) were added in DMF 
5ml in the presence of NaHCQ3(0.114g, 1.36mmol), the reaction mixtures were 
stirred in 90V for 4 hours. The reaction solution was cooled at room 
temperature and the reaction mixture was extracted with dichloromethane 
and chromatographed to obtain 0.082gm of the titled compound. 
33 yield:39% 

l H-NMR(500MHz, CDCI3M 1.16(3H,t), 236(3H,s). 2.48(4H,t), 3.42(4H,t). 

3.54(2H f s), 3.95(5H,s), 7.31 (5H,s), 8.19<lH,s) 
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Example 73. 

1 - [(5-ethy I-2-methoxy -6- metM 
nzyDpiperazine: 

5 1 - (5-ethyl-2-ntethoxy-6-methylpyridm^ and 
4-methoxybenzylchloride were reacted by the same way with the example 72 
to obtain the titled compound. 
yield:4296 

10 Example 74. 

1- [(5-ethyI-2-methoxy-6-methylpyridm^ 
nzyDpiperazine: 

1 -(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aniinocarbonylpipeazine and 

2- methoxybenzylchloride were reacted by the same way with the example 72 
15 to obtain the titled compound. 

yield:47% 

Example 75. 

l-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(4-fluorobenx- 
20 yDpiperazine: 

l-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonylpipeazine and 
4-fluorobenzylchIoride were reacted by the same way with the example 72 to 
obtain the titled compound. 
yield:52% 

25 

Example 76. 

l-t(2-ethoxy-5-ethyl-6-methylpyridin-3-yI)amincx;arbonyl]-4-(2-methoxyphe- 
nyl)piperazine: 

Phenyl-N-(2-ethoxy-5-ethyl-6-methylpyridin-3-yl)carbamate and 
30 l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield«2% 

Example 77. 

35 H(2-ethoxy-5-ethyI-6-methylpyridin-3-y^ 
piperazine: 

Phenyl-N-(2-ethoxy-5ethyl-6-methylpyridin-3-yl)carbamate and 



WO 96/21648 PCT/KR96/00005 



- 36 - 



l-(2-fluorophenyl)piperazine were reacted by the same way with the example 

1 to obtain the titled compound. 

yieW:87% 

5 Example 78. 

1 -[(2-ethoxy-5-ethy 1-6-methylpyrid^^ 

piperazine: 

Phenyl-N-(2-ethoxy-5-ethyl-6-methylpyridin-3-yl)carbamate and 
l-(3-chlorophenyl)piperazine were reacted by the same way with the example 
10 1 to obtain the titled compound. 
yieldS396 

Example 79. 

H(2-ethoxy-5-ethyl-6-methyipyridin-3-yl)^ 
15 piperazin: 

Phenyl-N-(2-ethoxy-5-ethyl-6-methylpyridin-3-yl)carbamate and 
l-(2-ethoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:79% 

20 

Example 80. 

H(5-ethyl-6-methyl~2-phenoxypyridin-^ 
enyDpiperazine: 

Phenyl-N-(5-ethyl-6-methyl-2-phenoxypyridin-3-yl)<^rbamate and 
25 l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield«8% 

Example 81. 

30 H(5-ethyl-6-methyl-2-phenoxypyridin-3^ 

yDpiperazine: 

Phenyl-N-(5-ethyl-6-methyl-2-phenoxypyridin-3-yl)carbamate and 
l-(3-chlorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
35 yield«5% 



Example 82. 
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H(5-ethyl-6-methyl-2-phenoxy 
nyDpiperazine: 

Phenyi-N-(5-ethyl-6-methyl-2-phenoxypyridin-3-yl)carbamate and 
l-(3-acetoxyphenyi)pipera2ine were reacted by the same way with the 
5 example 1 to obtain the titled compound. 
yield:83% 

Example 83. 

I - [(5-ethyl-6-methyl - 2-phenoxypyridin-3- yl)aminocarbonyl]-4-(2-fluorophen- 
10 yDpiperazine: 

Phenyl-N-(5-ethyl-6-methyl-2-phenoxypyridin-3-yl)carbamate and 
l-(2-fluorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
yield:72% 

15 

Example 84. 

l-[(5-ethyl-6-methyl-2-phenoxypy^ 
erazine^ 

Phenyl - N - (5-ethy 1 -6-methy 1 -2-phenoxypyridin -3- y Dcarbamate and 
20 l-(a5-xylyl)pipera2ine were reacted by the same way with the example 1 Lo 
obtain the titled compound. 
yield:78% 

Example 85. 
25 i-[(5-ethyl-6-methyl-2-phenoxypyri^^ 

yphenyDpiperazine: 

Phenyi-N-(5-ethyl-6-methyl-2-phenoxypyridin-3-yI)carbamate and 
l-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with the 
example J to obtain the titled compound. 
30 yield:75% 

Example 86. 

H(5-ethyl-6-methyl-2-phenoxypyri^^ 
henyDpiperazine: 

35 Phenyl-N-(5-ethyl-6-methyl-2-phenoxypyridin-3-yl)carbamate and 
l-O.S-dichlorophenyDpiperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
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yield«296 
Example 87. 

l-[(5-ethyl-6-methy1-2-phenoxypyridin-3-yl)aminocarbOT 

5 methoxyphenyl)piperazine: 

Pheny]-N-(5-ethyl-6-methyI-2-phenoxypyridin-3-yl)carbamate and 
l-(3-hydroxy-4-methoxyphenyl)piperazine were reacted by the same way 
with the example 1 to obtain the titled compound. 
yield:69% 

10 

Example 88. 

l-[(5-ethyl-6-methyl-2-phenoxypyrid^^ 
enyDpiperazine: 

Phenyl-N-(5-ethyl-6-methyl-2-phenoxypyridin-3-yl)carbamate and 
15 l-(3-hydroxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:72% 

Example 89. 

20 i-[(5-ethyl-6-methyl-2-methyIaminopyridin-3-y 
xyphenyDpiperazine: 

F^enyl-N-(5-ethyI-6-methyl-2-methylaminopyridin-3-yl)OTbamate and 
l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
25 yield:73% 

Example 90. 

l-[(5-ethyl-6-methyl-2-methylarnin^ 

thoxyphenyDpiperazine: 
30 Phenyl-N-(5-ethyl-6-methyl-2-methylaminopyridin- 3-yl)carbamate and 
l-(3,5-dimetoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:82% 

35 Example 91. 

l-[(5-ethyl-6-methyl-2-phenoxypyridin-3-yl)aminocarbonyl]-4-(3-chlorophen- 
yDpiperazine: 
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Phenyl-N-(5-ethyl-6-methyl-2-me^ and 
l-(3-chlorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
yield:79% 

5 

Example 92. 

1 - [(5-ethyl-6-methylpyridin-3-yl)aminocarbonyl]-4-{2-methoxyphe 
ine: 

Phenyl-N-(5-ethyl-6-methylpjrridin-3-yl)carbamate and 
10 l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:80% 

Example 93. 
15 l-((5-ethyl-6-memylpyridin-3-yl)am^ 
erazine: 

Phenyl-N-(5-ethyl-6-methylpyridin-3-yl)carbamate and 
l-(3.5-dimethoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
20 yield:85% 

Example 94. 

l-{[5-ethyl-6-mettyl-2-(l-piperazinyl^^ 
rophenyDpiperazine: 

25 Phenyl-N-{[5-emyl-6-metJiyl-2-(l-pipera2inyl)pyridin-3-yl]c^amate and 
4-(3-chlorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
yield«7% 

30 Example 95. 

l-{[5-ethyl-6-niethyl-2-(4-bocpi 
chlorophenyDpiperazine: 

Phenyl-N-{[5-etoyl-6-metfiyl-2-(4-k and 
l-(3-chlorophenyl)piperazine were reacted by the same way with the example 
35 1 to obtain the titled compound. 
yield:92% 
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Example 96. 

l-{[5-cthyl-6-methyl-2-(4-boc-pipera2inyl)pyiidin-3-yl]amjnocarbonyl)-4-(2^ 
methoxyphenyDpiperazine: 

Phenyl-N-{[5-ethyl-6-methyl-2-(4-b(x-piperaziny0pyridin-3-yl]carbamaU and 
5 ]-(2-methoxypheny])piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:94% 



Example 97. 

10 i-[(5-ethyl-2-memoxy-6-methylpyridin-3-yl)aminothiocarbonyl]-4-(2-methox- 
yphenyDpiperazine: 

Phenyl-NH5-ethyl-2-memoxy-6-methylpyridin-3-yl)mic>carbaiiiate and 
l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
15 yield:93% 

Example 98. 

1 -[(5-ethyl-2-methoxy-6-methylpyridin -3- yl)aminothiocarbonyl]-4- (3-chlorop 
henyDpiperazine: 

20 Phenyl- N-(5-ethyl-2-methoxy-6- melhylpyridin 3 yDthiocarbamate and 
l-(3-chlorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
yield:8896 



25 Example 99. 

l-{(5-ethyl-2-memoxy-6-methylpyridin-3-yl)aminothiorarbonyl]-4-(2-fluorop- 
henyDpiperazine: 

Phenyl-N-(5-ethyl-2-methoxy 6 methylpyridin-3-yl)thiocarbamate and 
l-(2-fluorophenyl)piperazine were reacted by ihe same way with the example 
30 1 to obtain the titled compound. 
yield:82% 



Example 100. 

l-((5-ethyl-2-methoxy-6methylpyridin-3-yl)aminothiocarbonyl]-4-(3,5-dimet 

35 hoxyphenyDpiperazine: 

Phenyl-N-(5-ethyl-2-melhoxy fi methylpyridine-3- yDthiocarbamate and 
l-(3.5-dimethoxyphenyl)piperazinf were reacted by the same way with the 
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example 1 to obtain the titled compound. 
yield«5% 

Example 101 

l-[(5-ethyl-2-methoxy-6-methylpyridn-3-yl)aminothiocarbonyU 
orophenyDpiperazine-* 

Phenyl-N-(5-ethyl-2-metfioxy-6-methylpyri^ and 
l-(3 t 5-dichlorophenyl)pipera2ine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:84% 

Example 102. 

l-[(5-ethyl-2-methoxy-6-methyto^^ 
nyDpiperazine: 

Phenyl-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbonate and 
l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:72% 

Example 103. 

l-[(5-ethy]-2-metiioxy-6-methyto^ 
piperzine: 

Phenyl - (5-ethy I -2 - methoxy-6- methylpyridin-3-yl)carbonate and 
l-(3-chlorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
yield:74% 

Example 104. 

1 - [(5- ethyl- 2- methoxy -6- methylpyridin -3- yDoxycarbony 1] - 4 - (35- dimethoxyp- 
henyDpiperazine: 

Phenyl- (5-ethy]-2-methoxy-6-methylpyridin-3-yl)carbonate and 
l-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:77% 

Example 105. 

1 -[(5-ethyl-2 -methoxy-6-methylpyridin-3-yl)methyloxycarbonyl]- 4- (2-metho- 
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xyphenyDpiperazme: 

Phenyl-(5-ethyl-2- m ethoxy-6-methylpyridin-3-yl)methylcarbonate and 
l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the tided compound. 



yield:82% 
Example IOC 



10 



15 



Example 

l-tfS-ethyl^-methoxy-e-n^thylpyTito-a-yUnTethyloxy^nyn^^a-chlorop 
heny-Dpiperazine: 

Phenyl-tS-ethyl-a-methoxy-e-nyjthylpyridin-S-ynmethylcarbonate and 
l-(3-chlorophenynpiperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
yield:79% 



Example 107. 

l-ttW-dimethyl^-rnethoxypyridin-a-ynamintxa^nyn^-phenylpiperazine. 
Phenyl-N-(5,6-dimethyl-2-methox>T3yridin-3-yl)carbamate and 
1-phenylpiperazine were reacted by the same way with the example 1 to 
20 obtain the titled compound. 
yield:84% 



25 



Example 108. >x 
H(5.6-dimethyl-2-methoxypyridin^ 

piperazinc: 

Phenyl-N-(5.6-dimethyl-2-methoxypyridin-3-yl)carbamate and 
l-(2-methoxyphenyl>piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:»8% 

Example 109. 

l-[(5.6-dimethyl 2-methoxypyriclin-3-yl)aminocarbon y l]-4-(3-chlorophenyl)p 1 - 
perazinc: 

Phenyl-N-fSe-dimethyl^-TTOthoxypyridin-S-yncarbamate ana 
35 ^(3-chlorophenyDpiperazine were reacted by the same way with the example 
1 to obtain the tilled compound. 
yield:92% 



30 
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Example 110. 

H(5,6-dimethyl-2-methoxypyridin-3-yD 
erazine: 

Fhenyl-N-(5 l 6-dimetliyI-2-methoxypyridn-3-yI)carbaira and 
5 l-(2-fluorophenyl)piperazine were reacted by the same way with the example 
i to obtain the titled compound. 
yield:79% 

Example 111. 
10 ]-[(5 ( 6-dmethyl-2-methoxypyridin-3^ 
piperazine* 

Phenyl- N - (5,6- dimethyl - 2- methoxypyridin-3- y I Carbamate and 
l-(3,5-difluorophenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
15 yield:87% 

Example 112. 

l-[(5,6-dimethyl-2-methoxypyridin-3- 
nyDpiperazine: 

20 Phenyl - N - <5,6-dimethyl-2- methoxypyridin - 3 - y I Carbamate and 
l-(2-hydroxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yieldS5% 

25 Example 113. 

l-[(5,6-dimethyJ-2-methoxypyridin-3-y^ 
piperazine: 

Phenyl-N-(5,6-dmethyJ-2-methoxypyridin-3-yl)carbamate and 
l-(3-hydroxyphenyl)piperazine were reacted by the same way with the 
30 example 1 to obtain the tilled compound. 
yield:78% 

Example 114. 

]-[(5,6-dimethyl-2-methoxypyridin"3-yl)aminocarbonyl]-4-(4-hydroxyphe 
35 piperazine: 

Phenyl- N - (5,6- dimethyl - 2- methoxypyridin -3- y I Jcarbamate and 
l-(4-hydroxyphenyl)piperazine were reacted by the same way with the 
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example 1 to obtain the titled compound 

Example 115. 
5 l-[(5,6-dimethyl-2-methoxypy^ 
piperazine: 

Phenyl N (5,6 dimethyl 2 methoxypyridin 3 yDcarbamate and 
l-(3-acetox>T)henyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
10 yield:92% 

Example 116. 

1 -[(5 t 6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4- (4-acetoxyphenyi) 
piperazine- 

15 Phenyl N (5,6 dimethyl 2 methoxypyridin 3 yDcarbamate and 
l-(4-acetoxyphenyl)pipenmne were reacted by the same way with the 
example 1 to obtain the titled compound. 
yieM:89% 

20 Example 117. 

H(5,6-dimethyl-2-nrathoxypyridin-3^ 
hoxypheiiyDpiperdzine: 

Phenyl N (5,6 dimethyl 2 methoxypyridine 3 yDcarbamate and 
l-(3-acetoxy-4-methoxyphenyl)piperazine were reacted by the same way 
25 with the example 1 to obtain the titled compound. 
yield:69% 

Example 118. 

l-[(5,6-dimethyi-2-methoxypyridin-3-yl)amm^ 
30 nyDpiperazine: 

Phenyl- N- (5,6- dimethyl-2-methoxypyridin- 3- yDcarbamate and 
l-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:88% 

35 

Example 119. 

l-[<5,6-<Bmethyl-2-methaxyp^ 
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Phenyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)carbamate and 
l-(2,3-xylyl)piperazine were reacted by the same way with the example 1 to 
obtain the titled compound. 
5 yield:72% 

Example 120. 

H(5,6-dimethyl-2-methoxypyri*^^ 

10 Phenyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)carbamate and 
l-(3,5-xylyl)piperazine were reacted by the same way with the example 1 to 
obtain the titled compound. 
yield:68% 

15 Example 121. 

1 -[(5,6-dimethyl-2-metiioxypyri^ 

Phenyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)carbamate and 
l-(2 f 5-xylyl)piperazine were reacted by the same way with the example 1 lo 
20 obtain the titled compound. 
yield:72% 

Example 122. 

l-[(5 f 6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(2-hydroxy-4-met 
25 hyh)henyl)piperazine: 

Fhenyl-N-(5,6-dimethyl-2~methoxyp^ and 
l-(2-hydn>xy-4-methylphenyl)pipen3zine were reacted by the same way with 
the example 1 to obtain the titled compound. 
yield:77% 

30 

Example 123. 

l-[(5 l 6-dimethyI-2-methoxypyridin-3-yl)aminocart)onyl]-4-(3-hydroxy 4-met- 
hoxyphenyDpiperazine: 

Phenyl-N-(5 ( 6-dimethyl 2-methoxypyridin-3-yl)carbamate and 
35 l-(3-hydroxy-4-methoxyphenyl)piperazine were reacted by the same way 
with the example 1 to obtain the titled compound. 
yield:69% 



WO 96/21648 



PCT/KR96/00005 



- 46 



Example 124. 

1 -[(5,6-dimethy l-2-methoxypyridin-3- y Oaminocarbonyl] -4- ( 1 -naphthy Dpipera- 
5 rine: 

Phenyl-N-(5,6-dimethyl-2-methoxypyTidin-3-yl)carbamate and 
l-(l-naphthyl)piperazine were reacted by the same way with the example 1 
to obtain the titled compound. 
yield:74% 

10 

Example 125. 

l-[(5,6-dimethyl-2-methoxypyridin-3-yl)amin()carbonyl]-4-(l-anthryl)piperazi- 
ne: 

Phenyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)carbamate and 
15 l-(l-anthryl)piperazine were reacted by the same way with the example 1 to 
obtain the titled compound. 
yield:62% 

Example 126. 

20 l-[(5,6-dimethyl-2 melhoxypyridin-3-yl)aminothiocarbonyl]-4-(3 chlorophenyl) 
piperazine: 

Phenyl-N- (5,6-dimethy 1 - 2- methoxypyridin - 3- yDthiocarbamate and 
l-(3-chlorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
25 yield:69% 

Example 127. 

l-[(5.6-dimethyl 2-methoxypyridin-3-yl)amin«aibonyl]-4-(3 1 5-dichlorophenyl) 
piperazine: 

30 Phenyl-N-(5,6-dimeihyl-2-methoxypyridin-3-y!)thi<xarbamate and 
l-(3,5-dichlorophenyl)piperazine were reacted by the same way with the 
example 1 to obtain ihe titled compound. 
yield:82% 

35 Example 128. 

l-[(5,6-dimethyl 2 melhoxypyridin-3-yl)aminocarbonyl]-4-(2-methoxypheyl) 
piperazine: 

Phenyl-N- (5.6 dimeihyl-2-melhoxypyridin-3-yl)thiocarbamal£ and 
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l-(2-methoxyphenyl)piperazine were reacted by the same way with the 

example 1 to obtain the titled compound. 

yield:70% 

5 Example 129. 

l-[(5,6-dimethyl-2-methoxypyridin-3-yl)aminothiocarbonyl]-4-(3 f 5-dimethoxy- 
phenyDpiperazine: 

Phenyl-N-(5 t 6-dimethyl-2-methoxypyridin-3-yl)thio<^rbamate and 
l-(3,5-dimethoxyphenyDpiperazine were reacted by the same way with the 
10 example 1 to obtain the titled compound. 
yield.69% 

Example 130. 

l-[(2-methoxy-5,67-trihydro-l-pyrinden-3-yl)anuncK^rbonyl]-4-(2-methoxyp- 
15 henyDpiperazine^ 

Phenyl-N-(2-methoxy-5,6 t 7-trihydro-l-pyrinden 3- yl Carbamate and 
l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:64% 

20 

Example 131. 

l-[(2-methoxy-5 f 6 > 7-trihydro-l-pyrinden-3-yl)aminocarbonyl]-4-(3-chlorophe- 
nyDpiperazine* 

Phenyl-N-(2-methoxy-5,67-trihydro-l-pyrinden- 3 yDcarbamate and 
25 1 - (3-chlorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
yield:63% 

Example 132. 

30 l-[(2-methoxy-5A7-trihydro-l-pyrinden-3-yl)aminocarbonyl]-4-(2-fluorophe- 
nyDpiperazine: 

Phenyl-N-(2-methoxy-5,6,7-trihydro-l-pyrinden-3-yI)carbamate and 
l-(2-fluorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
35 yield:59% 

Example 133. 



WO 96/21648 



PCT/KR96/00005 



- 48 - 



l-[(2-nMthoxy-5 1 6J 1 8-tetrahydroisoqmnolin-3-yl)aminocaibonyl]-4-(2-methox- 
yphenyDpiperazine- 

Phenyl-N-(2-methoxy-5,6,7,8-tetrahydroisoquinolin-3-yl)carbamate and 
5 i-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:64% 

Example 134. 
10 i-[(2-methoxy-5A7.8-tetrahy*risoQU^ 

henyDpiperazine: 

Phenyl-N-(2-methoxy-5,6,7,8-tetrahydroisoquinolin-3-yl)carbamate and 
l-(3-chlorophenyl)pipera2ine were reacted by the same way with the example 
1 to obtain the titled compound. 
vield:69% 



15 



20 



Example 135. 

1 -[(2-methoxy-5,6,7,8-tetrahydroisoquinoliTi-3-yl)aminocarbonyl] 4 - (2- fluorop- 
henyDpiperazine: 

Phenyl- N- (2-methoxy -5,6,7,8-Wtrahydroisoquinolin- 3- yDcarbamate and 
l-(2-fluorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. r 
yield:70% 

25 Example 136. 

l-[(5Hsopr<>pyl-2-ir«thoxy-6-methylpyridm-3-yl)aminocarbonyl]-4-(2-metho- 
xyphenyDpiperazine: 

Phenyl- N- (5-isopropyl-2-methoxy-6-methylpyridin -3- yDcarbamate and 
1 (2-methoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the tided compound. 
vield:64% 



30 



Example 137. 

1 - [(5- isopropyl -2-methoxy-6-methylpyridin-3 yDaminocarbonyl] -4- (3-chloro- 

35 phenyDpiperazine: 

Phenvl N (5-isopropyl-2-methoxy-6-methylpyridine 3 yDcarbamate and 

1 (3-chlorophenyDpiperazine were reacted by the same way with the example 

1 io obtain the titled compound. 
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yield«3% 



Example 138. 

l-[(5-isopropyl-2-methoxy-6-m 
henyDpiperazine: 

Phenyl - N- (5-isopropyl -2- methoxy -6-methy Ipyridin -3-yl)carbamate and 
l-(2-fluorophenyl)piperazine were reacted by the same way with the example 
1 to obtain the titled compound. 
yield:59% 



Example 139. 

l-[(2-metlioxypyridin-3-yl)aminocarbonyl]-4-phenylpiperazine: 
Phenyl-N-(2-methoxypyridin-3-yl)carbamate and 1 -phenylpiperazine were 
reacted by the same way with the example 1 to obtain the tided compound. 
yield:88% 



Example 140. 

l-[(2-methoxypyridin-3-yl)aminocarbonyI]-4-{2-methoxyphenyl)piperazine: 
Phenyl-N-(2-methoxypyridin-3-yl)carbamate and 
l-(2-methoxyphenyl)piperazine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yield:86% 

Example 141. 

1 - [(2-methoxypyridin-3- yl)aminocarbonyl]-4- (4-methoxyphenyl)piperazine: 
Phenyl-N-(2-methoxypyridin-3-yl)carbamate and 
l-(4-methoxyphenyl)pipera2ine were reacted by the same way with the 
example 1 to obtain the titled compound. 
yieldS596 

Example 142. 

l-[(2-methoxypyridin-3-yl)amincx:arbonyl]-4-(3-chlorophenyl)piperazine: 
Phenyl-N-(2-methoxypyridin-3-yl)carbamate and l-(3-chlorophenyl)piperazine 
were reacted by the same way with the example 1 to obtain the titled 
compound. 
yield:72% 
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Example 143. 

1 -[(5-ethyl-2-methoxy-6-me^ 
amino)pyridin-2-yl]piperazine: 

Phenyl-N-(5-ethyl-2-me^ and 
l-[(3-propar^iamino)pyridine-2-yI)pipera2ine were reacted by the same way 
with the example 1 to obtain the titled compound. 
yield:61% 



jO Example 144. 

l-[(5-ethyl-2-mefocwy-6-me 
pargylamino)pyridin-2-yl]piperazine: 

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)methylcarbamate and 
l-[(3-propargylamino)pyridin-2-yl]piperazine were reacted by the same way 
15 with the example 1 to obtain the titled compound. 
yield:74% 



Example 145. 

l-{[5-ethyl^-methyl-2(lH)-pyridinon-3^ 
20 -rgylamino)pyridin-2-yl]piperazine: 

Phenyl-N-[5-ethyl-6-methyl-2(lH)-pyridinon- 3 yllmethylcarbamate and 
l-t(3-propargylamino)pyridin-2-yl]piperazine were reacted by the same way 
with the example 1 to obtain the titled compound. 
yield:77% 

25 

Example 146. 

l-{[5-ethyl-6-methyl-2(lH)-pyridinon-3-yl]methylaminocarbony 
nzy lamino)pyridin - 2- y l]piperazine: 

Phenyl-N-[5-ethyl-6-methyl-2(lH)-pyridinon-3-yl]methylcarbamate and 
30 l-[(3-dibenzylamino)pyridine-2-yl]piperazine were reacted by the same way 
with the example 1 to obtain the titled compound. 
yield:65% 

Example 147. 
35 l-{[5-isopropyl-6-methy)-2^ 

ethylamino)pyridin-2-yl]piperazine: 

Phenyl- N- [5-ethyl-6-methy 1 - 2( 1 H ) - pyridinon-3- y llmethylcarbamate and 
3-[(3-ethylamino)pyridin-2-yl]piperazine were reacted by the same way with 
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the example 1 to obtain the titled compound. 
yield:62% 

Example 148. 

l-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-[(2-methoxyp- 
henyl)piperazine-2-yl]piperazine salt of hydrochloride: 

After l-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(2"met 
hoxyphenyl)piperazine<5.0g, 13mmol) was dissolved in 400ml of diethylether, 
the mixture was saturated by hydrogen chloride gas at 0X1 and stirred for 30 
minutes and purified to obtain the titled compound. 
yield:98% 

Example 149. 

l-[(5-ethyl-2-methoxy-6-methylpyridin-3 yI)aminocarbonyl]-4-(3-chlorophen- 
yDpiperazine salt of hydrochloride^ 

l-[(5-ethyI-2-methoxy -6~methylpyridin- 3 yl)aminocarbonyl]-4- (3 chlorophen 
yDpiperazine was reacted by the same way with the example 148 to obtain 
the titled compound. 
yield:98% 



25 



30 
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exaaple 
nuiber 



C«HaN40j: theoretical f 
C, 65. 60, H, 7. 34, N, 14. 57 

experimental } 
C, 66. 10, H. 7. 25, N, 14. 57 



eJeaentary analysis 



1.17(3H,t,J=7.5Hz) ( 2.37<3H,s), 2.55 
<2H.q.J=7.5Hz). 3. 11<4H. t, J=4.6Hz). 
3.69<4H,t,J=5.0Hz). 3.88(lH.s). 3.98 
<3H,s), 6.89(IH,s). 6,94<3H.»). 7.05 
(IH.b). 8.21(1H,s) 



17<3H.t,J=7.5Hz). 2.37(3H,s). 2.55 
< 2H. q, J=7. 5Hz), 3. 26UH, t. J=4. 5Hz), 
3.68(4H ( t). 3.98(3H,s). 6.9HlH.s), 
6.95(4H.a). 7.2a(lH.n). 8.35(lH,s) 



l H fM( (500MH2, CDCh) 8 



•el ting point 



115-118°C 



I02-103°C I 



l.I7(3H.t f J=7.5Hz), 2.37(3H,s). 2.55 
<2H.q.J=8.0Hz). 3.12<4H.t), 3.63 
(4H,t). 3.78<3H,s), 3.97(3H,s), 6.85 
UH.s). 6.87{2H,n). 6.97(2H,b). 
8.19(1H,s). 



84-85°C 



].17(3H, 
(2H.q.J= 
<4H,t). 
(3H.s), 
(lH.d). 



1.17{3H. 

(2H.q.J 

<4H,t). 

(3H,s). 

QH.d). 



t,J=7.5Hz). 2.37(3H.s). 2.55 . 
:7.5Hz). 3.04(4H,O. 3.68 j 
3.79(3H,s). 3.86(3H,s), 3.97] 116-119°C 
6.43(lH.d). 6.50(1H.s), 6.87! 
6.92(lH.s). 8.21(lH,s). 
t.J=7.5Hz), 



Crf&UOi- theoretical, 
C, 63. 75, H. 7. 30, N, 13.52 
cxperi»enUl } 

C, 63. 81. H. 7. 31. N, 13.32 



1.17(2H 
(2H.q,J; 
(4H,t), 
OH.s). 
8.19UH 



2.37(3H.s). 2.55 ! 
:7.5Hz). 3.14(4H.t). 3.68 ! 
3.85(3H.s). 3.88(3H.s). 3.97 j 103-104°C 
6.49(lH,d). 6.60(lH.s). 6.82; 

6.92(lH.s). 8.2K1H.S). '. 

q,J=7.5Hz). 2.37(3H,s), 2. 55 j 
:7.5Hz), 3.27(4H,t). 3.74 
3.79<6H.s). 3.9M3H.S). 6.09 j 126-127°C 



6.16(2H.s), 6.90(lH.s). 
s) 



1.16{3H,t,J=7.5Hz). 2.37{3H,s). 2.55 
(2H.q.J=7.5Hz). 3.20(4H, t. J=4. 7Hz). 
3.69{4H,t). 3.80(3H,s). 3.86<6H,s), 
3 q«(3Hs). 6.20(2H.s). 8.19(lH,s). 



oil phase 



CsHs^Oj: theoretical, 
C,66.31,H,7. 59, N. 14.06 
experimental, 

C.66.13.H.7. 72, N, 13. 78 



1.17{3H.qJ=7.5Hz). 1.48(3H. t. J=6. 95 
{Hz). 2.37(3H.s), 2.56(2H,q,J=7.5Hz). 
3. 14(4H, t, J=4. 7Hz), 3. 69(4H, t . JM. 6 
Hz),3.98{3H,s). 4.10(2H,q). 6.87(1H, 
s).6.92(3H.b).7.01(1H,bi), 8.21(1H,s) 



96-97T 
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eleaentary analysis 


'H Mffi (500MHz. CDClj) 5 


■el ting point 


9 




1.16(3h\t ( J=7.5Hz), 2.36{3H.s). 2.54 
<2H.q.J=7.5Hz). 3.14(4H f t), 3.45UH. 
t), 3.95(3H.s). 6.83<lH.s). 6.92<2H. 
B ), 7.03(SH,«), 7.15<lH.n). 7.3K2H 
m). 8.16(1H.S) 


167-168°C 


10 

i 




1.17(3H.t,J=7.5Hz), 2.38(3H.s). 2,55 
(2M.J=7.5Hz). 3. 27{4H. t. J=5.0Hz). 
3.70(4H.t). 3.99<3H.s), 6.55(lh\d). 
6.67(lH.s). 6.9K1H.O). 7.02<2H.d). 
7.1K1H.1). 7.24(2H.n), 7.34(2h\>). 
8.19(lh\s). 


oil phase 

1 


11 




L19(3h\t,J=7.5Hz). 2.37(3H.s). 2.55 
(2H,q,J=7.5Hz), 3.14{4h\t) f 3.68UH, 
t). 3.97(3H.s). 6.92(lH.s), 6.94 
(2H.o). 7.06(2H.u). 8.20(lH.s). 


120-121°C 


12 




L17(3H.t.J=7.5Hz). 2.37(3H.s). 2.55 
(2H,q ( J=7.5Hz). 3. 16(4H, t, J=5.0Hz). 
3.66<4H.t.J=5.1Hz), 3.98(3H,s), 6.89 
(1H.S). 6.9H2H.*). 6.99(2H,n). 8.19 
(lH.s). 


oil phase 


13 

! 


&0H24N1O2F2: theoretical, 
0,61.53.^6.20,^14.35 
experimental, 
C. 61. 31. H. 6. 27. N. 14.04 


1.17{3H.t.J=7.5Hz). 2.38(3H.s). 2.56 
<2H,q), 3.29<4H,t,J=5.5Hz), 3.68(4H. 
t.J=5.5Hz). 3.99{3H.s), 6.28(lH,n). 
S 32(2H.d). 6.89(lH.s). 8.18(lH.s). 


115-116°C 

1 


14 




1.17(3H.t.J=7.5Hz), 2.37(3H.s). 2.56 
<2H.q.J=7.5Hz). 3. 3I(4H. t. J=5.0Hz). 
3.69<4h\t,J=5.0Hz), 3.98(3H,s). 
c oi nu A\ 7 09flH d) 7 12(2H.a). 
7.39(1H.«). 8.19(lH.s). 


t 

j 

113-115 € C 


i 

15 




1.19(3H.t,J=7.5Hz). 2.38(3H,s), 2.56 
(2H.q.J=7.0Kz). 3. 10(4H. t. J=5.0Hz). 
3.69(4H.t. J=5.0Hz). 3.99{3H.s). 
6.82(lK.d). 6.9K1H.S). 7.04(2H.m). 
7.40(lH.a). 8.22(lH.s). 


97-99°C 


16 


CioHttNACli- theoretical, 
C.61.77.H.6.48.N.H.41 
experiment* l ? 
C.61.79.H,6.54,N,14.26 


1.17{3H.t.J=7.5Hz). 2.38(3H,s). 2.55 
(2H,q,J=7.5Hz). 3.26(4H. t, J=5.0Hz), 
3.66(4H,t,J=5.0Hz). 3.98(3H.s). 6,79 
(lH,d). 6.86UM). 6.89{2H,d). 7.19 
HH.b). 8.18(lH.o>. 


104-105°C 
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17 




1.17<3h\t.J=7.5Hz), 2.38{3H.s). 2.51 
(2H,q,J=5.0Hz), 3.48(4h\ t, J=5.0Hz), 
3.75(4H,t t J=5.0Hz). 3.98(3H.s). 6.84 
(3H.B). 8.35{lH.s). 


74-75°C 


18 




1.17<3H.t.J=7.5Hz), 2.37<3H.s). 2.54 
(2H.q,J=7.5Hz). 3.26{4H, t, J=5.0Hz), 
3.77(4h\t,J=5.0Hz), 3.98<3H,s). 6.85 
UH.s), 6.97(2H,o). 7.31(lH.m), 
8.19(lH.s). 


! 

85-86°C 


19 




1.17(3H.t,J=7.5Hz). 2.37(3H.s), 2.55 
(2H,q.J=7.5Hz), 3.26<4H,t), 3.69UH. 
t). 3.98(3H,s). 6.84(1H.b), 6.91 
(lH.s). 6.96(2h.B»). 7.29(lH,ffl), 8.19 
(IH.s). 


oil phase 


20 




1.18{3H,t,J=7.5Hz). 2.39{3H,s). 2.56 
(2H. q. J=7. OHz), 3. 28{4H. t, J=4. 5Hz) , 
3.65(4H,t,J=4.5Hz), 3.99<3H.s). 6.90 
(IH.s), 7.26<2H.b). 8.23(lH,s). 


162-163°C 

i 
1 


21 




].I7(3H.t.J=7.SHz), 2.37(3H,s). 2.55 
<2H t q.J=7.5Hz), 3.27(4H,t), 3.69(4H. 
t), 3.98{3H,s). 6.84<lH.s). 6.98(3H, 
in). 7.390H.B), 8.35(lH.sj. 


t 

94-94°C 


22 




1.17{3H,t,J=7.5Hz). 2.37(3H,s). 2.56 
(2H,q,J=7.5Hz). 3.27{4H,t), 3.74(4H, 
t), 3.98(3h\s). 6.91<lH,s), 6.98(3H, 
b). 7.46{1H.b). 8.19(lH.s). 


99-1 01 °C 


23 




1.17<3H,t.J=7.5Hz), 2.37(3H.s), 2.55 
(2H.q,J=7.5Hz), 3.25<4H. t, J=5.0Hz). 
3.67<4H,t.J=5.0Hz). 3.98<3h\s), 6.94 
(2H.b). 7.29<2H.o). 8.21<lH,s). 


97-98°C 


24 




1.17(3H,t,J=7.5Hz). 2.38(3H.s), 2.55 
{ 2H, q. J=7. 5Hz) . 3. 48(4H, t . J =5. OHz ) . 
3.75(4H,t,J=5.0Hz). 3.96(3H,s). 6.84 
(2H.b). 7.22UH.S). 8.I8UH,s). 


oil phase 
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25 




1.17(3H,t,J=7.5Hz), 2.38(3H.s), 2.55 
<2H, q, J=7. 5Hz). 3. 48(4H. t. J=5. 0Hz) , 
3.75{4H ( t,J=4.5Hz), 3.96(3H,s). 6.81 
(lH.s), 6.84(2H,m), 7.22(lH,s), 
8.18(lH.s). 


oil phase 


i 

26 




1.18{3H,t,J=7.5Hz), 2.34<3H.s), 2.37 
(3H,s), 2.57(2H.q,J=7.5Hz), 2.96(4H. 
t,J=5.0Hz). 3.65(4H,t,J=4.5Hz), 3.97 
(3H,s), 6.92{lH,s), 7.02<2H,n), 7.17 
(2H.B). 8.2K1H.S). 


129-130°C j 

| 

i 

, 


cf 




1.17(3H.t 1 J=7.5Hz), 2.28<3H,s). 2.37 
(3H,s). 2.55(2H.q.J=7.5Hz) ( 3.18{4H. 
t,J=S.0Hz) ( 3.66{4H. t,J=5.0Hz), 3.97 
(3H,s), 6.87(2H,o). 6.91<lH.s), 7.11 
(2H,n). 8.19(lH.s). 


i 

i 

oil phase | 

i 


na 

CO 


CzftxMh- theoretical, 
C, 69.08.H, 7.91. N. 14.65 
experimental t 
C, 68.48. H f 8.04, N, 14. 04 


1.18{3H,t,J=7.5Hz). 2.25(3H,s). 2.28 
(3H,s), 2.37(3H.s), 2.56<2H,q, J=7. 5 
Hz). 2.95{4H,t), 3.65{4H,t), 3.97(3H 
,s). 6.89(2H.n). 7.07{lH,m). 8.21 
(lH.s). 


! 

99-100°C 


29 


C&HnN«Qz : theoretical, 
C.69.08.H.7. 91 ,N, 14.65 

C.69.31.H.7. 82. N, 14. 14 


1.17(3H.t.J=7.5Hz). 2.29<6H,s), 2.44 
(3H.s). 2.55(2H,q), 3. 22(4H. t. J=4. 5; 
Hz). 3.73(4H,t,J=4.5Hz), 3. 98(3H. s). , 
6.42 (3H,s). 6.90(lH,s), 8.35(lH.s). 


1 
1 

83-84°C j 

1 


30 




I.18(3H,t ( J=8.0Hz). 2.33(6H.s), 2.39 
(3H.s), 2.53(2H,q,J=7.5Hz). 3. 15{4H. 
t.J=5.0Hz), 3.60(4H,t,J=5.0Hz), 4.00 
(3H,s), 6.9K1H.S). 6.99(3H,b). 
3.24UH.S). 


i 
i 
i 
i 

122-123°C j 


31 




1.17(3H,t.J=7.5Hz), 1.22{3H.s), 1.23 
(3H.s), 2.37(3H.s), 2.55(2H.q. J=7. 5 
te). 2.87(lH.a). 3.21(4H,t), 3.67 
(4H,t). 3.97<3H.s), 6.90(3H ( o). 7.17 
(2H.d). 8.35(lH.s). 


99-100°C 


32 


1 


L15(3H,t,J=7.5Hz). 1.22{3H.s). 1.23 
(3H,s), 2.38(3H,s), 2.94(4H.t) f 3.07 
(lH,n). 3.16(4H,t). 4.00(3H.s). 6.84 
(lH.s). 7.16<3H,b), 7.30(lH,m). 
5.22UH.s). 


137-139°C 
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33 


( 


3.91<3H.t,J=7.5Hz), 1. 17(3H, t, J=7. WZ) 
1.35(2H.a). 1.59{2H,b), 2.37(3H, s). 
2.55<4H.qJ=4.0Hz). 3.20 <4H,t, J=5.0 
ttz). 3.66(4H.tJ=5.0Hz>. 3.97<3H, s). 
6.82(2H,o), 6.88(lH.s). 7.1K2H, b), 
B.19(lH.s). 


72-73°C 


34 




L17(3H,t,J=7.5Hz). 2.37<3H.s). 2.56( 
3H ( s). 2.57(2H.qJ=7.5Hz). 3.55<4H.t). 
3.69<4H,t), 3.98(3H,s), 6.88(3H.b). 
7.9K2H.B). 8.18flH.s). _| 


149-150°C 


Jo 




i lc/w t 1-7 2 37(3H.s), 2.54 
<2H.q.J=7.5Kz). 2.89(4H.t.J=4.8Hz). 
3.38(4H.t.J=4.8Hz). 3.95(3H.s). 6.78 

(lH t s), 7.03(lH,d), /.izun.o;, '.ji 
(3H,b). 7.41(2H,b), 7.63{2H,b). 
8.17{1H.s). 


oil phase 


I 

| 36 

i 




1.18(3H,tJ=7.5Hz). 2.38(3H.s). 2.56 
(2H.qJs7.5Hz). 3.32(4H.t). 3.72(4H, 
t). 3.99{3h\s), 6.92(lH,s), 7.U4t#i, 
■). 7.40(2H,o), 7.57(5H,o), 
8.20(lH.s). 


j 

160-161°C i 

i 

i 

1 ! 


1 

37 




i.l8(3H,tJ=7.5Hz). 2.38(3H.s). 2.97 
(4H.t). 3.70{4H, t), 3.y8Un.sj, o. 3^ 
(2H a). 7.1K2H.B). 8.19{lH.s). 


oi 1 phase 
148-149°C 


38 


CgolW^Oa'ttieoretical, 
C,64.85 t H ( 7.07,N,15.12 

experimental , 

C, 59. 89, H, 7. 17, N« 14.73 


1.16<3H,tJ=7.5Hz), 2.39(3H,s). 3.23 
(4H,tJ=5.0Hz). 3.67(4H,t). 3.98(3H, 
s), 6.39(lH,d). 6.45(lH.s), 6.5K1H, 
d), 6.90(lH,s). 7.13(1H,b), 
8.17(lH,s). 


39 




1.18(3H.tJ=7.5Hz), 2-37(3h\s). 2.55 
(2H.qJ-7.SHz). 3.16{4H,t). 3.73(4H. 
1), 3.98(3H t s). 6.80(2H.m), 6.9H2H, 
n). 8.17UH. s) 


103-104°C 


40 




"l.l7(3H,tJ=7.5Hz), 2.29(3H.s). 2.38 
(3H,s). 2.56(2H.qJ=7.5Hz). 3.24(4H, 
t), 3.72('4H.t). 3.99(3H.si; 6.90(1H. 
sh 7.03{4H,m). 8.21(lH,s). 


161-162°C 
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41 


CaHaNA: theoretical, 
C,64.06,H,6. 84, N, 13. 58 
experimental, 
C. 64. 31. H. 13. 50, N, 7. 00 


1. 17{3H, t, J=7. 5Hz) . 2. 29(3H f s ) , 2. 38 
(3H.t), 2.56(2H,q,J=7.5Hz), 3.28(4H,t, 
J=5.0Hz), 3.68(4H,t). 3.99f3H,s). 6.65 
(2H,o), 6.84(lH.d). 6.89{lH.s), 7.30 
(lH.n). 8.19(lH.s). 


90-91 °C 

i 
i 


42 




1 . 17( 3H, t , J=7. 5Hz ) , 2. 37( 3H. s ) . 2. 55 
<2H,q,J=7.5Hz), 3.18(4H.t), 3.68{4H,t), 
3.99<3H.s). 6.89(2H,m), 6.99(2H,o). 
8.19{lH.s). 


j 

oil phase ! 

i 


43 

1 




1.18(3H ( t,J=7.5Hz), 2.37(3H,s), 2.54 
<2H,q.J=7.5Hz), 2.89(3H,s), 2.97(4H,t). 
3.65(4H,t), 3.96<3H,s), 6.77(2H.a). 
6.94(lH.s). 7.03(lH,d). 7.13(lH.m). 


108-109°C 


44 

1 
I 




1. 17(3H, t, J=7. 5Hz) ( 2. 26(3H, s), 2. 57 
(2H,q), 3.17(4H,t), 3.79(lH,d), 4.00 
(3H,s), 6.91 OH,s), 7.09(lH.d), 7.42 
(IH.o). 7.50(3H.in). 7.59(lH.d). 7.84 
(lH.d). 


159-160°C 


! 45 

i 




1. 17( 3H, t. J=7. 5Hz), 2. 47(3H. s ) . 2. 56; 
(2H ( q). 3.04{4H,t). 4.05(3H,s), 6.97=^^ 
(IH.s). 7.49{4H,id), 8.01(2H.m), 8.27| 
(2H.D). 8.43(lH.s). ; 


i 

46 




1 . 18( 3H. t . J=7. 5Hz ) , 2. 26{ 3H. s ) . 2. 39j 
(3H,s), 2.56(2H.q,J=7.5Hz). 2.82(2H,o)J 
3.20<2h\n>), 3.46(2H,id). 3. 78<3H,s), | 15M5rt 
3.99<2H,o). 4.14<3H.s), 6.71(lh\d).! 
6.82<lh\d), 6.91(IH.s), 7.04{1H.b). j 
8.25(lH,s). ! 


47 
47 


CaHxMCh: theoretical , 
C. 66. 31. H. 7. 59, N, 14. 06 
experimental; 
C.66.46.H,7. 75, N, 13. 71 


1.17<3H.t ( J=7.5Hz), 2.37{3H,s), 2.49 ! 
(3H,s). 2.55(2H.q,J=7.5Hz), 3.11(4H.t).j 
3.77<4h\t), 3.86{3H.s), 3.96(3H,s). 
6.77{3H.m). 8.37(lH.s). 


90-91°C 


48 

■ 


GoWMh: theoretical , 
C, 66. 31. H. 7. 59, N, 14. 06 
experimental # 
C,65.24,H,7. 49, N, 13.91 


1.17(3H,t,J=7.5Hz), 2.23(3H,s), 2.37 
(3H.s), 2.38{3H,s), 2. 53{2H,q. J=7.5Hz), 
2. 95(4H, t, J=4. 8Hz), 3. 65(4H, t, J=4. 6Hz), 
3.96<3H.s), 3.98{3H,s), 6.57<2H,o), 
6.84(lH,s). 7.03(lH,s), 8.20(lH,s). 


84-85°C 

t 
i 

i 

! 
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SO 



51 



52 



53 



54 



55 



56 



eleienUry analysis 



58__ 

H WR (500MHz. CDCli) 5 
1.17(3H.t,J=7.5Hz). 2.37<3H.sj. 2.55 
(2H.q,J=7.6Hz). 3.12(4H.t). 3.70(4H. 
t). 3.89{3H,s), 3.97(3H.s). 6.80{2H. 
,)] « utw s). 8.2K1H.S). 



1.17(3H.t.J=7.5Hz). 2.37(3H.SJ. 2.57 
(2H.q.J=7.5Hz), 3.27(4H.t). 3.69<4H. 
t). 3.80(3H.s). 3.9B(3H.s). 6.50(1H. 
„)! 6.90(lH.s). 7.54(1H.B). 7.7K1H. 
B ). 8.1 9(1H s) 



1.19(31). t.J=7.5Hz). 2.3713H.S). 
2.55(2H,q.J=7.5Hz). 3.13<4H.t). 3.67 
<4H.t). 3.78(3H.s). 3.97(3H.s). 6.87 

(3 H.b). 8.19(1H,s) 

1.17<3H.t.J=7.5Hz). 2.37<3H.s), 2.55 
(2H.q.J=7.5Hz). 3.15(4H.t). 3.69(4H, 
t), 3.83(3H.s), 3.98(3H.s). 6.46(1H. 
d). 6.69(lH.d). 6.90UH.S). 8.18(1H. 

I' ) i7(3H.t.J=7.5Hz). 2.3K3H.S). Z.37 
(3H.S). 2.55(2H.q.J=7.SHz). 3.14(4H 
t). 3.66(4H.t). 3.79(3H.s). 3.95<3H, 
s). 6.77(lH.s). 6.92(2H.b). 8.18(1H. 
s) 



CnHnN«0jCli : theoretical, 
C, 60. 20, H. 6. 50. N. 13. 37 

experimental, 

C. 59. 33. H. 6. 16. N. 12. 80 

CjifcMOj: theoretical, 

C. 65. 60. H, 7. 34. N, 14. 57 

experi«enta), 

C. 65. 65. H. 7. 32, N, 14. 40 



1.17(3H.t.J=7.5Hz), 2.37(3H.s). 2.56 
(2H.q.J=7.5Hz). 3.19(4H.t). 3.73(4H. 
t), 3.93(3H.s). 3.98(3H.S). 6.82UH. 
s). 6.84(2H.m). 7.3H2H..). 7.42(2H. 
r V 7.S3(2H.n). 8.2U1H.S) 
1.17(3H.t.J=7.5Hz). 2.23(3H.s 



97-98°C 



oil phase 



94-95"C 



149-150°C 



128-129°C 



134-135°C 



2.38 



(3H.s). 2.56(2H.q.J=7.5Hz). 2.95(4H 
t.J=5.0Hz). 3.66{4H.t). 3.99(3H.s). 
6!58(lH.d). 6.64UH.d), 6.91(lH.s). 

7 DB(IH.b). 8.2K1H.S) 

i.l8(3H.t.J=8.0Hz). 2.36(3H.s). 2.41 
(3H.s). 2.57(2H.q.J=7.5Hz). 2.93(2H. 
D ). 3.20<2H.m), 3.43(2H.n). 3.99<3H. 
s). 4.1K2H.O). 6.60(lH.d). 6.83(2H. 
d), 6.93(lH.s). 7.15(1H,b). 8.23(1H. 
s). . 



188-189"C 



208-21 1°C 
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exaaple 
nuiber . 


eleaentAry analysis 


*H Hffl (SOOfcfe. CDCla) S 


melting point 


57 




L18(3h\t,J=7.SHz). 2.29(3H,s), 2.38 
(3H.S). 2.56<2H.q.J=7.5Hz). 2.97<4H, 
t). 3.71(4h\t), 3.98(3H,s), 6.69UH. 
d). 6.82<lH.s), 6.90<lH.s). 7.05(1H, 
rf). 8.18(lH.s). 


192-193°C 

I 


58 




L13<3H.t,J=7.5Hz), 2.24(3H,sh Z.55 
(2H,q,J=7.5Hz). 3.48(4H, t. J=5. 0Hz). 
3.75<4H,t,J=5.0Hz). 3. 97(311, s). 6.89 
(2H.a). 7.20(1H O 8-35(lH.s). 


74-75°C 

t 


59 




1.17(3H,t,J=7.5Hz), 2.37<3H.s), 2.55 
(2H.q,J=7.5H2). 3.04(4H. t. J=5.0Hz). 
3.68<4H.t,J=5.0Hz), 3.98<3H.s). 
6 94<2H.n). 6.9ftMH.m). 8.19(lH.s). 


85-86°C 

i 


60 


CatooNito: theoretical, 
C,66.31.H,7.59,N,14.06 
experimental, 
C.65.38.H, 7. 65, N, 13. 74 


l.ll(3H,tJ=7.5Hz). 2.38(3H.s), 2.54 
(2H,q,J=7.5Hz). 3.05(4H, t. J=5.0Hz). 
3.53(4H f t.J=4.5H2), 3.86(3H,s). 3.95 
(3H,sh 4.33<2H,d), 6.86(lH.d). 6.93 
f2H.o). 7.0K1H.ID). 7.25(1H.S). 


oil Phase 


H- -* 

! 
■ 

61 


C21H27N4O2F1: theoretical, 
C. 65. 27, H, 7. 04. N, 14. 50 
experimental , 
C.65.87.H.7. 35, N. 14.48 


1.14(3h\t,J=7.5Hz). 2.40(3H.s). Z.M 
( 2H t q, J=7. 5Hz ) . 3. 04< 4H, t , J=5. 0Hz) . 
3.52(4H,t,J=5.0Hz). 3.96(3H.s). 
4.33<2H,d), 6.92{2H,n), 7.06(2H,o). 
7.32(lh\s). 


oil phase ■ 

i 

t 

— i 


1 

! 62 




l.l«3H ( l.J=7.5Hz). 2.40<3H.s). 2.54 
(2H,q,J=7.5Hz). 3. 07<4H, t, J=5. 0Hz). 
3.50(4H,t.J=5.0Hz). 3.95(3H,s). 4.34 
(2H,d). 6.85(2H,o), 6.97<2H,n), 

7 •99/lU c) 

7. 6c\in. S/. 


1 

oil phase j 


63 




i.l5(3h\t,J=8.0Hz), 2.38(3H.s), Z.M 
(2H,q,J=7.5Hz>. 3. 16<4H. t, J=5.0Hz). 
3.49(4H,t.J=5.0Hz). 3.96{3H,s). 4.33 
<2h\d). 6.75<lH,n). 6.85(2H,b), 7.15 
(IH.a). 7.46{2H.s). 


oil phase 


64 




l.I5(3H.t.J=7.5Hz). 2.40(3H,s). Z.W 
(2H. q, J=7. 5Hz). 2. 76{2H, t. J=6. 5Hz), 
3.05(4H.t.J=4.8Hz). 3.47(6H.n), 3.93 
(3H,s). 6.87<2H.ni}, 6.97(2H,m), 
7.26(lH.s). 


oil phase 



WO 96/21648 
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mater 



65 



elementary analysis 



66 



67 



68 



69 I 



70 



1.14<3H.t.J=7.5Hz). 2.4313H.SJ, z.oi 
<2H,q>7.5Hz). 2.76<2H.B>. 3.00<4H, 
t,J=5.0Hz), 3.44<2H,b), 3.50(4H.t). 
3!87(3H.s). 3.93(3H.s). 6.72(lH.o). 
6 92(2H.b), 7.0J MH.H). 7.16(lH,s). 
1 ri6(3H,t.J=7.5H2). 1.80(2H,q>. 2. 40 
(3H.s), 2.53<2H.q). 2.58<2H.t). 3.26 
<2H.q>. 3.89<SH.s>. 3.93<3H.s). 6.92 
U^mL 7.16(lH,s). 



»H MIR {500MHz, CDCls) 5 aelting point 



L15{3H f t r J=7.5Hz). 1.38(2H.b). i.58 

<4H.m). 2.39(3H.s). 2.52(4H.b). 3.06 

(4H.O. 3.25{2H.m). 3.55(4H,t), 3.87 

<3h]s). 3.9K3H.S). 6. 88(2*. b). 6.94 

(2H.a). 7.46(lH.s) : 

1.15<3H.t.J=7.5Hz). 1.33<€H.b). 1.52 

(2M). 2.39(3H.s), 2.52(4H.b). 3.05 

<4H,t). 3.25<2H.m). 3.54UH.O. 3.87 

(3H t s). 3.90<3H.s), 6.87{2H.n»). 6.93 
(2H.b). 7.10(lH,s). 



1.20(3H.O. 2.39(3H.s). 2.58UH,qj. 

83{4H.t). 3.20<6H.brs), 3.90(3H ( s). 
3.98(3H,s), 7 no U^mK 8.40(lH,s). 



1.18(3H,t) 
2.77<4H,t) 
6.82(2H.n) 
8.37(lH,s) 



2.39(3H.s), 2.56<2H.q), 
3.2K2H.B). 3.28<4H,t), 
6.90(lH.s). 7.19(1^), 



71 



72 



l".18(3M). 2.39(3H.s). 2.56(2H.q). 
2.8H4H.O. 3.20(6H,brs). 3.97(3H.s). 
7 Q4(4H.a). 8.38(lH,s) ; 



139-140°C 



l!l6(3H,t,J=7.5Hz), 2.36<3H,s), Z.M 
(6H.o). 3.96{3H.s). 6.85(lH.s), 
7.33(5H,s). _ 



96-97°C 
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exiaple 
number 


elementary analysis 


'H m (SOOMHz. COCh) s 


■eltlng point 


73 




1.16(3H.t.J=7.SHz), 2.36(3H,s). 2.52 
(6H,o), 3.S3(6H,n), 3.81(3H-.s), 3.9S 
(3H.s). 6.84(IH.s). 6.88(2H.«), 7.27 
(2H.«). 8.16(IH-s). 


96-98°C 


74 




1.17(3H.t.J*7.SHz). 2.37(3H.s), 2.5Z 
(2H.q), 2.6S{4H.t). 3.61(6H.»). 3.83 
<3H,s), 3.95(3H.s). 6.83(lH.s). 6.90 
(2H.n). 6.97(2H.b). 8.15(1H.s). 


83-84°C 


75 




1.16{3H.t,J=7.5Hz), 2.37(3H.s). 2.54 
(6H.ii), 3.53<6H.n). 3.97(3H.s). 6.85 
(1H.S). 7.02(2H.«), 7.32(2H.n). 
8.17(lH.s). 


74-75°C 


76 




1. 17(3H, t, J-/. onZJ« i.33\on»fc,J- 
7.0Hz). 2.35(3H.s>. 2.55{2H,q.J= 
5.0Hz). 3.13(4H,t.J=4.6Hz). 3.68(4H. 
t.J=4.6Hz). 3.89(3H.s). 4.42<2H.q.J= 
9.3Hz). 6.90(lH,d). 6.96{2H.m), 7.04 
(IH.m). 8.2K1H.S). 


114-115°C 


77 




1. 1713H, t, J-f . 3H2 J, l.^uvon.i.J- 
7.0Hz). 2.38(3H,s). 2.55(2H.q,J= 
7.5Hz), 3.14{4H ( t,J=4.5Hz). 3.68 
(4H. t ( J=4. 5Hz) ( 4. 43(2H. q. J=7. 0Hz). 
6.96(2H t m), 7.08(2H.n). 8.19(lH.s). 


126-127°C ! 


78 




1.17(3H.t,J=7.5Hz), 1.40(3H,tJ= 

Hz). 3.27(4H,t,J=5.0Hz). 3.66(4H,t, 
J=5.0Hz), 4.43(2H.q.J=7.0Hz). 6.79 
(lH.d). 6.81(IH,d). 6.86(lH.s), 6.94 
(1H.S). 7.19(1H.«). 8.18<lH,s). 


1 

101-102°C 


79 




1.17{3H,t ( J=7.5Hz). 1.40<3H f t,J= 
7.0Hz). 1.49(3H,t t J=6.9Hz), 2.35{3H, 
s). 2.55(2H.q), 3.14(4H,t), 3.68(4H, 
t). 4.10(2H,q). 4.44(2H,q), 6.87(1H. 
d). 6.92<2H.«). 6.96(lH.s), 7.00UH. 
a). 8.20(lH,s). 


oil phase 


80 




1.22(3H t t,J=7.5Hz). 2.31<3H,s), 2.58 
(2H.q.J=7.5Hz), 3.08(4H.t). 3.66(4H, 
t). 3.88{3H,s) t 6.96(3H,n), 7.13(2H. 
o), 7.23{2H,o), 7.36(2H.id).. 
8.36(lH.s). 


104-105°C 
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exaaple 
nuaber 


elementary analysis 


'H Mffi (500MHz, COCU) S 


■el ting point 


81 


] 


l.22(3H,t.J=7.6Hz). 2.3H3H.S), Z.w 
!2H.q.J=7.SHz). 3.22(4H.t), 3.66(4H. 
t). 3.88(3H.s). 6.93(lH.s). 6.96(3H, 
»), 7.13(2H.fl). 7.23(2H,n). 7.36(2H. 
»). 8.36(lH.s). 


120-121'C 


82 




l.22(3H.t.J=7.5Hz), 2.29(3H.s). Z.34 
[3H.S). 2.60(2H.q.J=7.5Hz), 3.24UH. 
t,J=5.0Hz). 3.63(4H.t.J=4.5Hz). 6.62 
[2H d) 6.80(lH.d). 6.93(lH.s). 7.10 
(2H.B). 7.170M). 7.27<1H.b). 7.46 
(5H 8.34(lH,s). 


52-53°C 


83 




i.22(3H.t.J=7.5Hz). 2.3H3H.S). Z.w 
(2H.q). 3.11(4H.t.J=4.8Hz). 3.65<4H. 
tJ=4 8Hz), 6.99{3H.b). 7.09(4H.b). 
7.36(2H.b). 8.35<1H.s). 


166-167°C 


84 




1.23(3H.t.J=7.5Hz). 2.28(3H,s), Z.31 
(3H.s). 2.60(2H.q.J=7.5Hz). 3.19UH. 
t.J=5.0Hz). 3.95{4H.O. 6.55(3H.b). 
6 94(1Hs). 7.09(2H.b). 7.20(1H.b), 
7.38(2H.b). 8.35flH.s). 


oil phase 




i • 

85 




1.25(3H,t.J=7.2Hz). 2.30(3H.s). Z.fcU 
(2H.q.J=7.SHz). 3.2H4H. t. J=5. 2Hz>. 
3.62(4H.t). 3.77(6H.s). 6.08(3H.n). 
7.13(2H.b). 6.93(lH,s). 7.16(1H.b), 
7 36(2H.b). 8.3<(1H.s). 


94-95°C 


86 




1.19(3H.t.J=7.5te). 2.37(3H,s). 2.55 
(2H.q.J=7.5Hz). 3.26(4H.t.J=S0Hz). 
3.78(4H.t.J=6.0Hz). 3.98{3H.s). 6.91 
(lH,s). 6.97(2H.a). 7.3K1H.B). 
8.9K1H.S). 


156-157°C 


87 




1.22(3H.t,J=8.0Hz), 2.3H3H.S). 2.60 
(2H,q.J=7.5Hz). 3.10(4H.t). 3.66(4H. 
t). 3.99(3H.s). 6.79(1H.b). 6.9K1H. 
s). 6.93(2H.b). 7.10(2H.b). 7.16(1H. 
a). 7.38(2H.a}. B.34(lH.s). 


1 17-11 8°C 


88 


i 

1 


1.23(3H.t.J=7.5Hz). 2.18{3H,s), 2.60 
(2H.q.J=7.5Hz). 3.22(4H.t,J=4.5H2). 
3.9S(4H.t), 6.40{1H.b). 6.52{2H.b). 
7 13(2H.b). 7.37(2H.b). 8.32(lH.s). 


' 92-93°C 
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■ ■ 
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89 




1.24(3H,t,J=7.5Hz), 2.52(3H.s), 2.66 
(2H,q.J=8.0Hz), 3.21(4H ( t), 3.45(3H, 
s). 3.82<4H,t), 4.12(3H,s). 7.02(4H. 
d). 7.43(1H,s). 


185-186°C 


90 




1.25(3H.t,J=7.5Hz), 2.52(3H,s), 2.65 
(2H,q), 3.45(3H,s), 3.89(6H.s), 6.95 
(3H.m). 7.43(lH.s). 


102-103°C I 

i 


91 




1.22<3H.t,J=7.5Hz), 2.53{3H t s), 2.66 
(2H,q,J=7;5H2), 3.35(4H,t); 3.47<3H, 
s) t 3.81(4H,t), 4.23<lH,q.J=5.7Hz), 
6.88(2H,m), 6.94(lH,s), 7.22(2H ( m). 
7.7K1H.S). 


oil phase 

: 


92 




1.22(3H,t,J=7.5Hz), 2.49(3H,s), 2.63 
< 2H. q, J=8. OHz) , 3. 1 1 ( 4H, t. J=5. 0Hz ) , 
3.70(4H,t,J=5.0Hz), 3.72(€H,s). 6.68 
(lH.fl). 6.88(2H,n), 7.05(1H.b). 7.88 
(lH.s). 8.23(lH.s). 


i 

i 

161-162°C | 

1 

I 


93 




1.21(3H.t,J=7.5HZ). 2.42{3H.s). 2.63 
(2H,q.J=7.5Hz). 3.24(4H, t, J=5. OHz). 
3.67{4H.t,J=5.0Hz) l 3.78{6H.s). 6.05 i 
UH.s), 6.09{2H,s). 7.89(lH.s), 
8.26(lH,s). 


i 
i 

179-180°C ! 

i 

i 


94 




1.20{3H i t.J=7.5Hz). 2.40(3H.s), 2.57 
<2H.q,J=7.5Hz), 3.02(4H.t). 3.09(4H, 
t), 3.28(4H.t). 3.68(4H,t), 6.80{2H, 
d), 6.82(lH.d), 6.90<lH,s), 7.22(1H, 
d). 8.22(1H.s). 


i 

1 

oil phase 


95 




1.20(3H t t.J=7.5Hz), 1.48(9H,s). 2.39 
(3H,s). 2.58(2H,q). 2.95(4H,t). 3.28 
(4H.t), 3.57(4H.t). 3.67{4H.t), 6.79 
(lH.dd), 6.87(lH,dd). 7.21<1H,id), 
7.26<lH.s). 8.24(lH.s). 


188-189°C 


96 




1.20(3H.t.J=7.5Hz), 1.48(9H.s). 2.39 
<3H,s). 2.58(2H,q), 2.95{4K',t), 3.12 
(4H,t), 3.57(4H,t), 3.70(4H.t), 3.91 
(3H,s), 6.94(3H.ffl) ( 7.06{lH.in). 
7.58<lH.s), 8.25(lH,s). 


152-153°C 
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'H m (500MHz, CDCij) 5 


■elting point 


97 


theore- C, 62. 97, H, 7.05, 
tlcal, K, 13.99, S. 8. 00 
experi- C, 62. 61 , H, 6. 96. 
k^ 1 ' N, 14. 08. S, 7. 77 


1.19<3h\t.J=7.5Hz), 2.39(3K,s). 2.57 
(2H,q.J=7.5H2). 3. 16(4H. t. J=5. 0Hz), 
3.89(3H.s). 3.96(3H,s), 4. 10(4H. t.J- 
1.5Hz), 6.89UH.B). 6.93(2H.b). 7.04 
(IH.b). 8.110H.S). 


n3-134 c C 


no 




1.17(3H.t). 2.47{3H.s). 2.55(2H.q.J= 
7.5Hz). 3.39<4H.t,J=5.1Hz). 3.98(3H. 
s). 4. 18(4H. t). 6.79UH.BJ, o.suun, 
■ ). 7.19UH.B) 8.1K1H.S). 


90-91°C 


99 




1.19(3H.t.J=7.5Hz). 2.390H.S). 2.58 
{2H.q.J=7.SHz). 3.19{4H.t,J=5.0Hz). 
3.96(3H,s), 4.09(4H.t,J=5.0Hz). 6.95 
(2H.ffl). 7.00(2H.b). 8.1K1H.S). 


132-133°C 


100 


theore- c, 61. 37, H, 7. 02, 
tlca1, N, 13, 01. S, 7. 45 
experi- c, 61 . 47, H, 7. 25, 
ienta1, N. 13. 21, S, 7. 47 


1.19<3H,t.J=7.5Hz>. 2.40(3H.s). 2.58 
(2H, q. J=7. 5Hz). 3. 36( 4H. t. J=4. 5Hz) , 
3.75(6H,s). 3.96(3H,s). 4.13(4H.t). 
6.09(3H,b). 8.13(lH f s). 


166-167°C 


101 

i 




1.20(3H,t.J=7.5Hz). 2.40(3H.s). 2.58 
<2H.q.J=8.0Hz). 3.37(4H.t). 3.96<3H. 
s). 4.15(4H.t), 6.98(2H,n). 7.46(1H. 
s). 8.13(lH,s). 


163-164°C 


L 

102 




].18(3H,t.J=8.0Hz). 2.40(3H.S). 2.55 
(2H.q.J=7.5H2). 3.11(4H.t). 3:75(2H. 
t). 3.87(2H.t). 3.89(3H,s). 3.97{3H, 
s), 6.86(lH.d). 6.94(2H.b). 7.04OH, 
m). 7.26{lH.s). 


89-90°C 


103 




1.26(3H.t.J=7.5Hz), 2.40(3H.s). 2.55 
(2H.q). 3.25(4H.t). 3.72(2H.t). 3.84 
(2H.t). 3.93(3H.s), 6.82(lH.d). 6.86 
(lH.d). 6.92UH.S), 7.04(lH,s), 7.22 
(1H.b). 7.46UH.s). 


i 

119-120°C 


104 




1.17(3H.t,J=7.5Hz). 2.39(3H.s). 2.53 
(2H,q.J=7.5Hz). 3.23(4H, t. J=5.0Hz). 
3.64(2H.t). 3.79(6H,s), 3.79(2H.t). 
f 96(lH.s). 6.12(2H.s). 7.30(lH.s). 


oi 1 phase 
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105 




i'.17(3H.t,J=7.5Kz). 2.42(3H,s), Z.»> 
(2H.q.J=7.SHz). 3.01(4H.t). 3.78(4H. 
t). 3.87(3H,s), 3.93(3H.s). 5.1K2H. 

x £ 01/ ou m\ 7 0?MM m) 
s), 6.91(3H,HU, /.uown.oj, 

7.33(lH,sh . 

1.15(3H.t,J=7.5Hz). 2.42(3H.s), 2.54 

(2H.q). 3.15(4H.t). 3.64(4H,t). 3.93 
/hi -i ? oc/qu e\ 4 5Qf2H s) 6.85 
f3H.mK 7.15(1H 7.33(lH.s). 


oil phase 

i 

i 

oil phase 


107 




2.19(3H,s), 2.34(3H ( s). 3.2614H.U. 
3.69(4H,t), 3.97(3H,s), 6.82(lH,s). 

e ni/ou -\ 7 m/9H ml 8 14(lH.s). 


140-141°C 


108 


CeftMQj : theoretical, 
C, 64. 85. H. 7. 07, N, 15. 12 
experi«enul ; 

r fifi 13.H.7.24.N.15.10 _ 


1.55(3H.s). 2.19(3H.s). 2.33(3H,s). 
3.12(4H.t). 3.69(4H.t). 3.89(3H.s). 
3.97(3H,s), 6.89(2H.m). 6.90(lH.s). 

7. 04yZH.ni/. o.iown.sj. _— — 


135-136°C 


! 109 

i 


CisHaN<0aCli : theoretical. 

C f 60.88.H,6.18.NJ4.95 

exceriiental , 

C. 60. 87. H. 6. 28. N. 14. 86 


2.19(3H.s), 2.34(3H.s). 3.27<4H.t.J= 
5.2Hz). 3.66(4H,t,J=5.0Hz). 3.98 
(3H,s). 6.80(lH.d). 6.86<2H.n). 6.90 
flH.s). 7.2K1H 8.14UH.S). 


95-96°C 

i 


110 




2.19(3H.s). 2.34(3H.s). 3.14(4H.t.J= 
4.9Hz). 3.68(4H.t.J=4.8Hz). 3.98{3H. 
s). 6.880H.S). 6.98(2H.ni). 7.09(2H. 
m). 8.15(lH.s). 


164-167°C | 

— i 


111 




2.20(3H.s). 2.39(3H.s). 3.29(4H.t,J= 
5.0HZ). 3.67(4H.t.J=5.0Hz). 4.04(3H. 
s). 6.30(1H,B). 6.38<2H.d). 6.86UH. 
s). 8.18UH.S). 


133-134°C ' 


112 




2.19(3H.s). 2.35<3H.s). 2.99(4H.t), 
3.72(4H,t), 3.98(3H,s). 6.90(2H.b). 
7.15(2H.»). 8.14(lH.s). 


174-175°C 
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113 




2.18<3H,s), 2.33(3H,s). 3.25UH. t. J= 
5.0Hz). 3.67(4H.t,J=4.3Hz), 3.97{3H.s), 
6.38<lH,d), 6.460H.S), 6.54(lH.d), 
6.87(lH.s). 7.13flH.t). 8.13(lH.sh 


176-178°C 


114 




2.18{3H.s). 2.33(3H.s). 3.12(4H.t). 
3.68(4H.t). 3.97(3H.s). 6.80(2H.o). 
6.9K2H.B). 8.13HH.S). 


168-169°C 


115 




2.09(3H.s), 2.29(3H.s). 2.34<3H,s). 
3. 27(4H. t, J=5. 0Hz) . 3. 67(4H. t. J=5. 0Hz). 
3.98<3H,s), 6.44(2H.n>), 6.81(1H,b). 
6.88(lH.s), 8.14(lH.s). 


108-109°C 


116 




2.19(3H.s). 2.28(3H.s). 2.34(3H,s} ( 
3.22<4H f t). 3.68(4H.t). 3.98(3H ( s). 
6 87(lH.s), 7.0K4H.O). 8.14(lH.s). 


159-160°C 


117 




2.04{3H.s). 2.3K3H.S). 2.34<3H,s), 
3.20(4H.t) t 3.76{4H.t), 3.81(3H.s). 
3.9B(3H.s). 6.86(lH.s). 7.01{3H,ffl). 
8.15(lH.s). 


139-140°C 

1 1 


118 


CaHialW theoretical , 
C, 62. 98. H. 7. 05, N, 13, 99 
experimental , 

C. 63, 21. H. 7. 19, N. 13. 96 


o 1R/?H si 2 33(3H s). 3.25(4H, t»J= 
5.0Hz). 3.67<4H.t). 3.80<6H.sh 3.97 
(3H.s). 6.07{3H.oi), 6.86<lH.s), 8.14 
(lH,s). 1 


150-151°C 


119 


CiiHkMV theoretical. 
C.68.45.H.7. 66, N, 15.20 
experimental > 
C 68. 26. H. 7. 97. N. 14. 99 


2.19<3H,s), 2.26(3H.s). 2.28{3H.s). 
2.34<3H,s). 2.94(4H.t) t 3.66(4H.t). 
3.97(3H.s), 6.89(3H.m). 8.33(lH.s). 


134-135°C 


120 




2.16<3H,s), 2.29(6H,s). 2.3313H.SJ, 
3.23(4H,t), 3.66(4H,t). 3.97(3H,s). 
6.53(3H.a). 6.fi7(lHs). 8.14(lH t s). 


125-126°C 
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eieientary analysis 


'H NMR (500MHz, CDCh) 5 


j 

■el ting point 


121 




2.19(3H f s). 2.26(3H,s), 2.34(3H.sJ, 
2.95(4H,t, J=4.8Hz), 3.64(4H,t,J- 
4.8Hz). 3.78(3H.s), 3.97{3H.s), 6.57 
(lH.d), 6.58{lH,s), 7.11{lH,d). 
8.32<lH.s). 


127-130°C 


122 




2.19(3H,s), 2.30(3H.S>, i.AHM.si, 
2.94(4H.t), 3.69(4H.t), 3.97(3H.s). 
6.69(lH.d). 6.82(lH.s). 6.88{lH,s), 
7.04(lH.d). 8.14HH.S). 


184-185 6 C 


123 




2.04(3H,s), Z.3313H.S), d.ioi*n, ii, 
3.67(4H,t). 3.89{3H.s), 3.97{3H.s). 
6.65(lH.d). 6.8HlH.d). 8.14(lH.s). 


172-176°C 


124 




2.20(3H.s). 2.48{3H.s). 3.1714H.U. 

3.76{4H,t), 4.00(3H,sj, o.S4Un,s;, 
7.11{lH,d), 7.40{lH,m), 7.50{lh\o), 
7.61(lH.d), 8.19(lH.s). 


202-204°C 


125 




2.2K3H.S), 2.44{3H,s), 3.04(4H.tJ, 
3.77(4H,t), 4.05(3H,s), 6.97(1H.dK 
7.49(4H,o), 8.01(2H,n>), 8.27{lH,n), 
8.43(lH.s). 


103-104°C 1 


126 




2.22(3H,s). 2.43(3H,s), 3.39(4H,t,J= 
5.0Hz), 4.02(3H,s), 4.17(4H.t). 6.87 
(1H d) 6.91(lH,d). 6.96(1H,s), 7.24 
(2H.m). 8.12(lH.s). 


168-169°C 


127 

i 




2.21(3H,s). 2.42{3H,s), 3.38(4h\t. 
J=5.0Hz), 4.02(3H,s), 4.17<4H,t). 
6.87(lh\s). 6.91<2H.d). 6.96(lh\s). 
8.12(1H.s). 


oil phase 


128 

i 
i 


theore- c.62. 15 ( H,6.78 ( 
ticaK N, 14.50, S, 8. 29 
experi- C. 62. 60, H, 7. 19, 
•ental. N, 14. 70. S, 8. 48 


2.17(3H.s), 2.36(3H,s), 3.30(4H.t). 
3.19(3H.s), 3.96(3H,s), 4.2K4H.O, 
6.95{4H.n), 8.03(lh\s). 


160-161°C 
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nuaber 


eleaentary analysis 


'H MR (500MHz, CDCU) 5 


■el ting point 


129 




2.21(3H,s), 2.36<3H.s). 3.37(4H.t). 
3.79(6H,s), 3.96(3H.s). 4.10(4H.t). 
6.10(2H.a). 7.46{lH.s), 8.10(lH,s). 


166-167°C 


130 




2.11(2H.o). 2.87(4H,o). 3.12(4H.t,J= 
4.95Hz), 3.70{4H,t,J=4.8Hz), 3.89 
(3H,s), 4.00<3H.s). 6.89(2H.n). 7.05 
(2H.ffl). 8.26(lH.s). 


130-131°C 


131 




2.12(2H,b), 2.87(4H.m). 3.27(4H,t,J= 
5.0Hz), 3.67(4H.t,J=5.0Hz), 4.00(3H. 
s), 6.80(lH.o). 6.90(2H t m),-7.21(lH. 
d). 8.23(lH.s). 


142-146°C 


132 




2.12{2H.n). 2.87{4H.o). 3.27(4H,t,J= 
5.0Hz). 3.68(4H,t,J=5.0Hz), 4.00(3H, 
s), 6.97(3H,m), 7.07(1H,b), 
8.24(lH,s). 


152-153°C 


133 




1.76(2H.a). 1.83<2H,fl). 2.68(2H.t,J= 
5.7Hz>. 2.72(2H,t,J=5.9Hz), 3.13(4H, 
t). 3.71<4H,t). 3.89<3H.s), 3.97(3H, 
s). 6.95{4H,m). 8.09(lH,s). 


i 

oil phase 


134 

i 




1.75<2H,b), L83(2H,b), 2.68<2H,t,J= 
6.1Hz). 2.75<2H,t,J=6.0Hz), 3.27(4H. 
t.J=5.15Hz). 3.67<4H,t,J=4.9Hz), 4.00 

inu <-\ c qi/iu Hi fi QO(?H ffl) 7 20 
\oH t S/, O.OHirt.Q/, o. en, a; , * . 

(lH.m). 8.08<lH.s). 


oil phase 1 

j 

! 


135 




1.76{2H.n). 1.84<2H.b), 2.68<2H.t), 
2.72(2H.t), 3.14{4H,t.J=5.0Hz). 3.68 
(4H,t,J=5.0Hz). 3.97<lH.s), 6.99<1H, 
s), 7.00(2H.m). 7.09<2H,b), 6.08(1H. 


1 

134-135°C 


136 




0.90<3H.s). 0.9K3H.S). 2.07<2H.b), 
2.48(3H.d). 3.22(4H.t). 3.80(4H,t). 
3.88{3H,s), 3.99(3H.s), 6.67(lH,d), 
6.94(lH.s). 6.98(3H.n). 8.24(lH,s). 


oil phase 
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137 




0.90(3H,s), 0.91(3H,s), 2.07(1H.idL 
2.49(3H,d). 3.29<3H.t,J=5.0Hz), 3.74 
Uu t 1=4 8Hz) 4 00 (3H s) 6.69{1H,d), 
6.89(2H.»). 7.2K1H.B). 8.24(lH.n). 


oil phase 


138 




0.9K3H.S). 0.92(3H.s), 2.08(1H,b). 
9 54(3H d) 3 32(4H t). 3.9S(4H. t). 
4.20(3H.s). 6.70(lH.d). 6.93(lH,s). 
7.14(3H.m). 8.26(1H.s). 


oil phase 


139 




3.03(4H.t). 3.69(4H.t), 3.78<3H.s). 
I tt?(TH s) 6 89(4H 7. 04{lH,s), 
7.77{lH,dd). 8.40(lH.dd). 


168-169°C 


140 




3.13(4H,t), 3.7K4H.1), 3.89(3H.s). 
4.02(3H,s), 6.84(4H.b), 6.91(lH.m). 
7 ncftu ,| 7 78(1H m). 8.42(1H,d), 


173-174°C 


141 




3.27(3H.t,J=5.0Hz), 3.69<4H.t). 4.03 
(3H,s), 6.89(1H,id). 7.04(lH,s). 7.32 
(2H.o). 7.78(lH.dd). 8.40<lH.dd). 


133-135°C 


142 




3.28(4H.t,J=5.2Hz), 3.69(4H.t.J= 
5.0Hz), 4.03(3H.s), 6.83(lH,n). 6.90 
{3H,o), 7,20(1^0), 7.79(lH.m), 
8.40(1H,id). 


95-96°C 


143 




1.17(3H,t,J=7.5Hz). 2.37(3H.s). 2.54 
(2H.q), 3.17(4H,t,J=3.2Hz). 3.66(4H. 
t). 3.98<3H,s), 4.56{lH,s). 6.93(1H. 
s). 7.00(2H.o). 8.19(lH.s). 


225-227°C 


144 




1. 16(3H, t. J=7.5Hz). 2.40(3H,s). 2. 54 
<2H,q,J=7.5Hz), 3.07(4H.t). 3.49(4H.t). 
3.95(3H,s), 4.34(2H,d), 4.53(lH,s), 
6.97(2H,o). 7.32(lH,s). 7.79(lH.s). 


143-145°C 
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145 




l.ll(3H,t,J=7.5Hz), 2.30(3H.s). Z.4Z 
(2H.q). 3.04<4H ( t), 3.48(4H ( t). 4.06 
(2H,d), 4.28(2H,d), 4.36<lH,s). 6.97 
(2H.b). 7.34(lH.s). 7.84{lH.s). 


oil phase 


146 




1.22(3H,t). 2.29<3H.s). 2.37<2H,q), 
3,13<4H.th 3.41(4H,t), 3.56(2H.d), 
4.27(4H,s), 6.90(3H,n>). 7.04(5H.s). 
7.25(5H.s). 


oi J phase 


147 




0.91(3h\s). 1.02<3H.s) f L28(3H f t), 
2.48(3H.s), 3.04(4H,t). 3.54(4H,t), 
4.36{2H,q). 5.98(2H,d), 6.90(3H,m). 
7.68{lh\s). 


oil phase 

j 


148 




1.14<3H,U=7.5Hz). 2.35<3H,s). 2.43 
(2H.q.J=7.5Hz). 3.5M4H, t. J=4.6Hz), 
3.90(4H ; t,J=4.6Hz), 3.92(3H.s). 6.19 
<lH.d). 7.21<2H,dd), 7.65(1H,«). 7.78 
(1H.S). 


158-159°C j 

J 


149 

i 




1.09(3H,t,J=7.5Hz), 2.38{3H.s), 2.54 
<2H,q, J=7. 5Hz). 3. 31 (4H. t. J=5. 0Hz) . 
3.63(4H,tJ=5.0Hz), 3.92(3H,s). 6.84 
(lH.d). 6.96(2H.dd). 7.21(lH.d). 7.69 
(lH.s). 


i 

I98-199°C ; 
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Antitumor activities of the compounds of present invention were tested. 
Antitumor activities of compounds of the present invention were tested in 
vitro against 5 kinds of human tumor cell lines and 2 kinds of leukemia 
tumor cell lines. The method of in vitro test is as follows. 

5 

Example 1) 

In vitro antitumor effect against human tumor cell lines 

A. Tumor cell line : A549 (human non-small lung cell) 

SKOV-3 (human ovarian) 
10 HCT-15 (human colon) 

XT 498 (human CNS) 
SKMEL 2 (human melanoma) 

B. Method of test(SRB Assay Method) 

a. Human solid tumor cell lines, A594(non- small lung cell), 
15 SKMEL-2(melanoma), HCT-15(colon), SKOV-3(ovarian), XF-498(CNS) 

were cultured at 37 1, in 5% CO> incubater using the RPM1 1640 media 
containing 10% FBS, while they were transfer-cultured successively once or 
twice per week. Cell cultures were dissolved into the solution of 0.25% 
trypsin and 3 mM CDTA PBS(-) and then cells were separated from media 
20 which the cells were sucked on. 

b. 5xi0 3 -2><10 4 cells were added into each well of 96- well plate and cultured 
in 5% CO2 incubater, at 37 1. for 24 hours. 

c. Each sample drugs was dissolved in a small quantity of DMSO, and 
diluted to concentrations prescribed in experiment with media, and then the 

25 final concentration of DMSO was controlled below 0.5%. 

d. A medium of each well cultured for 24 hours as above b. ( was removed 
by aspiration. 200 //l of drug samples prepared in c. was added into each well 
and the wells were cultured for 48 hours. TzUime zero) plates were collected 
at the point of time dnags were added. 

30 e. After Tz plates and plates were treated with cell fixing by TCA of SRB 
assay method, staining of 0.4% SRB solution, washing with 1% acetic acid, 
OD values were measured at 520 nm, following elution of dye with 10 mM 
Tris solution. 

35 C. Calculation of result 

a. Time zero(Tz) value was determined by obtainment of SRB protein value 

at the point of time drugs were added. 
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b. Control value(C) was determined with OD value of well that was not 
added with drug. 

c. Drug-treated test value(T) was determined with OD value of well treated 
with dug. 

d. Drug effects of growth stimulation, net growth inhibition, net killing etc. 
were determined with Tz, C and T. 

e If T ^ Tz, cellular response function was calculated with 
100x(T-Tz)/(C-Tz), and if T < Tz. with 100 x(T-Tz)/Tz. 
The results are shown in the next table. 



10 



* REFERENCE 

1) P Skehan, R. Strong, D Scudiero, A. Monks. J. B.Mcmahan, D.T. Vistica. 
j warren, H. Bokesh, S. Kenny and M. R. Boyd : Froc. Am. Assoc. 
Cancer Res., 30, 612(1989) 
15 2) LV Rubinstein, R.H. Shoemaker. K. D. Paull, R.M. simon, S. Tosini, 

P. Skehan. D. Scudiero. A. Monks and M. R. boyd. ; j. Natl. Cancer Inst.. 
82, 1113(1990) 

3) P Skehan, r. strong, ID. Scudiero. A. monks, j. B. Memahan. D. I. V.siica. 
J. Warren, H. Bokesh. S. Kenny and M. R. Boyd.;J, Natl. Cancer ins.. Kl. 
20 1107(1990) 

D. Results. 

It was found that the compounds of present invention have the superior 
antitumor activities to those of the control, cisplalin against 5 kinds of human 
25 solid cancer cell lines. Especially, compounds of example 1), 6), 13), lb). 2K). 
29) 38) 41) 47) 48). 49). 50), 55). 61), 91), 97). 98). 100), 108), 109). 111). 
113), 115). 118), 119). 120), 121). 126). 128). 129). 144), 148), 149) have 
superior antitumor activities to those of cisplalin. 



30 



35 
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EXAKPli 
NUMBER 




NET GROWTH AS* OF COMTOL (Cone, p^/ai) 


A594 


SK-0V-3 


SK-MEL-2 


XF-498 


1 

HCT-I5 


1 

1 


0. 1372 


0.0269 


0. 0172 


0.1149 


0. 0479 




6 0,0091 


0. 0072 


0.0092 


0. 0156 


0.0108 


i 


8 


| 1.1428 


0.3930 
-1 


0.8302 


; i 

1.2938 j 1.0499 \ 


13 


0.2483 


0.0697 


0.1771 


0. 2769 


0. 0829 




16 


0. 4491 


0.0263 


0.0182 


0.1662 


0.1160 




18 


1.0813 


0. 7207 


0.8138 


0. 8275 


0. 6850 


21 ! 1.9952 

; i — 


1.0423 


1.7609 


2.8475 j 


0.6684 ' 

i 


1 22 

1 


2. 2086 


1.2588 


1.8210 


I ! 

2. 3352 j 0. 6764 


j 23 

1 i 


1.9836 


0. 5929 


0. 8665 


2. 2896 J 1 . 0053 


28 j 


0. 5958 


0.3192 


0.6495 


0. 7663 j 0. 3756 


i 29 j 


0. 0002453 

1 


0. 0001310 


0.0007708 j 0.0001901 ; 0.0007707 ! 


38 ; 


0. 4266 


0. 0709 


j i j 

0.0833 j 0.2836 0.0652 1 


i 

; 41 


0. 4464 


0. 0836 


0.0981 


0.3818 


0. 0878 


■ 47 


0.3693 


0.2094 


0.4384 


0. 4998 


0. 2975 


! 48 | 


0.0913 


0.0583 


0.0954 


0.1430 j 0.0498 


49 i 0.0917 

i 


0.0223 


0.0723 


0. 0955 


0. 0946 


i 

50 


0. 0984 


0.0732 


0.0954 


0. 0736 


0. 0826 


55 


0.5074 


0.1088 


0.2812 


0. 4094 


0.3577 


60 

i 


2.8176 


1.7486 


0.6468 


2.1795 


0.3410 


61 I 0.8539 

i 


0.1710 


0.1594 


0.4343 j 0.0910 
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NET CROfTH AS* OF CONTROL (Cone, ft/ml) 




EXAHPLE 
NUMBER 


A594 


SK-0V-3 


SK-MEL-2 


XF-498 


HCT-15 


62 


3. 5875 


0. 2431 


0.2894 


1.1457 


0. 2950 


91 


0. 5284 


0.3156 


0. 5562 


0, 9176 


0. 5979 


97 


0.3518 


0. 0536 


0.01778 


0. 2965 


0. 1489 I 


98 


0.3489 


0.0645 


0.1822 


0.2229 


i 

0.1801 ; 


100 


0.0016111 


0.0015197 


0. 0032233 


0. 0020713 


0 0065666 1 


108 


0.1158 


0.0797 


0. 1277 


0. 1352 


0 0741 


109 


0. 1088 


0. 0832 


0. 1079 


0. 1494 


0. 0581 


111 


0.1611 


0.0661 


0.1258 


0. 0949 


ft 074Q > 


113 


0.4371 


0.1680 


0.3368 


0. 5967 


0 0973 ! 

v. UJ t *) | 


115 


0.6168 


0.2201 


0. 3672 


1.4025 


O ?Ofll ! 


118 


0.0038 


0.0011 


0. 0046 


0. 0042 


0. 0024 ! 


119 


0.3824 


0.1129 


0. 24)4 


0.5133 


0. 2026 


120 


0.0001299 


0. 0000226 


0.0002677 


0.0001193 


0 0001265 


■ -i 

121 


0.01)6039 


0.0020599 


0.0177227 


0. 0087927 


0.0070088 j 


ICQ 


0.006171 


0.0005225 


0.0110493 


0. 0048476 


0.0058752 i 


127 


1.5462 


0.4162 


0. 4776 


1.3486 


0. 5366 


128 


0.0059411 


0.0013953 


0. 0127665 


0. 0039702 


0.0065951 : 


129 


0.0000119 


0.0000033 


0. 0000389 


0. 0000117 


0.0000384 : 


144 


1.0350 


0.6289 


0.6060 


4.4550 


0.4738 j 


148 


0.6767 


0.3129 


0.1582 


0. 7615 


0.3203 ; 
1 


149 


0.3883 


0.1819 


0. 1731 


0. 4255 


0.0471 i 

j 


Cisplatin 

i 


0.8184 


0.7134 


0. 7147 


0. 7771 


3. 0381 t 
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Example 2) 

* In vitro antitumor effects against animal leukemia cells. 

A. Material of experiment 

Tumor cell lines • L1210(mouse leukemia cell) 
5 P388 (mouse lymphoid neoplasma cell) 

B. Method of experiment Dye Exclusion Assay) 

1) L1210 and P388 cells that were cultured in RPMI 1640 media containing 
10 % FBS were regulated as the cell concentration of 1 x 10 6 cells/ml. 

2) Sample drugs diluted with log dose were added into the cells, and it 
10 were cultured at 37 for 48 hours, in 50 % CCfe incubater, and then viable 

cell number was measured, Viable cell number was measured with dye 
exclusion test using trypan blue. 

3) The concentration of sample compounds of 50 % cell growth inhibition 
compared with standard group was determined as IC50. The results are 

15 shown at the next table. 

* REFERENCE 

1) RSkehan, R. Strong, D. Scudiero, A. Monks ( J. B. Mcmahan, D. T. 
Vistica, 

J. Wan-en, H. Bokesh, s. Kenney and M. R. Boyd. : Proc. Am. Assoc. 
20 Cancer 

Res., 30, 612(1989). 

2) L.V.Rubinstein, R.H.Shoemaker, K.D Paull, R.M. Simon. s. 
Tosini,P.Skehan, 

D. Scudiero, A. Monks, J. Natl. Cancer inst., 82, 1113(1990) 
25 3) P.Skehan, R. Strong, D.Scudiero, J. B. Mcmanhan, D.T. Vistica, J. 
Wairen, 

H. Bokesch, S.Kenney and M.R. Boyd. : J. Natl. Cancer Inst., 82, 
1107(1990) 

30 c. Result. 

As the results of measurement of antitumor activities of compounds of 
the present invention against L1210 and P388 mouse cancer cells, it was 
found that compouds of example 1), 6), 13), 16), 29), 38), 41), 47), 48), 49), 
108), 118), 120), 128), 148), 149) had same or more excellent antitumor 
35 activities than those of the control drug, mytomicin C. 



WO 96/21648 



PCT/KR96/00005 




WO 96/21648 



PCI7KR96/00005 



- 77 - 



mm 


EDso ( /«/mL) | 

i 


NUKBER 


LI 210 


! 

P388 i 


108 


O ft 


0.9 

— f 


118 


0.06 


0.06 | 


119 


2.2 


2.0 i 

1 


120 


0.3 


0.1 


L_ — 

128 


0.5 


0.2 ; 


148 


1.5 


1.3 

i 


149 


0.9 


1.6 ! 


mitomycin C 


1.6 
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In vivo antitumor activity test was carried out in mice with samples having 
significance in in vitro test 

5 Example 3) 

• In vivo antitumor effects against mouse leukemia P388 cells. 

A. Material of experiment 
BDF1 mice were used. 

B. Method of experiment 

10 l) Leukemia P388 cells being transfer-cultured succesively in DBA/2 
mouse, were grafted i.p. into each mouse of a group comprising 8 mice of 6 
week old BDFI mouse as the dose of 1* ltfcells/ 0.1 ml. 

2) Sample drugs were dissolved in PBS or suspended in 05% Tween 80, 
and then injected into abdominal cavity of mouse at each prescribed 

15 concentration on days 1, 5, 9, respectively. 

3) With observation every day, survival times of tested mice were 
measured. Antitumor activities was determined in such a manner that the 
increasing ratio(T/C%) of average survival days of drug-treated groups 
compared with the control group was calculated using the mean survival 

20 times of each tested groups. 

The results are shown at the next table. 

• REFERENCE 

A. Goldin. J. M. Venditti, J. S. Macdonald, F.M.Muggia. J.E.Henney and 
25 v. T. DeVita. :Euro. J. S. Macdonald, F. M. Muggia, J. E. Henney and V. 
T. 

DeVita: Euro. J. Cancer, 17, 129 (1981). 



30 



* Experimental Conditions for mouse P388 



Animal : BDFI mouse ( 8 mice/ group ) 

Tumor : ™° use 7388 

Inoculum size = 10 6 cells/mouse 

Inoculum site : i- P- 
35 Treatment site : i- P- 

Treatment lime '• days 1, 5, 9 

Parameter : median survival time 

Criteria ; T/C % 
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C. Result 

Through in vivo experiment using P388 mouse cancer cells, significant 
5 antitumor effect of the compounds of example 1), 6), 16), 29) were observed. 



10 



15 



Example No. 


Dose (mg/kg) 


T/C(%) 


etc. 




100 


134.6 




1 


50 


109.1 






100 


183.3 




6 


50 


133.3 






100 


131.8 ! 


16 


50 


I 

113.6 ! 




100 


190.9 


29 


50 


136.4 : 



Example 4) 

20 * In vivo antitumor activities against mouse solid tumor, B16 melanoma. 

A. Material of experiment. 

BDF1 mouse was used in experiment while being successively 
transfer-cultured in C57BL/6 mice by s.c. 

B. Methods 

25 1) After lg of tumor was added into cold balanced salt solution up to be 
10ml, 

it was homogenized (10:l,brei). 
2) 0.5 ml Brei of the above 1) were grafted into each BDFI mouse by i. 

P 

30 3) Median survival time was measured, and the activity was determined 
in such a manner that if T/C was over 125 %, it presented moderate activity, 
while if it is over 150. %, it had significant activity. 
The results are shown at the next table. 

35 *REFERENCE 

A. Goldin, J. M. Venditti, J. S. Macdonald, F. M. Muggia, J.E.Henney and V. 
T. DeVita, Euro. J. Cancer, 17, 129(1981). 
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Experimental Conditions for Mouse B16 melanoma. 



10 



15 



20 



25 



Animal 


:BDFI mouse ( 8 mice /group) 


Inoculum size 


:l(f cells/mouse 


Inoculum site 


; i. P. 


Treatment site 


:i. p. 


Treatment time 


:days 1, 5, 9 


Parameter 


:median survival time 


Criteria 


:T/C % 



C. Results 

With in vivo experiment using B16 mouse melanoma solid tumor, it was 
observed that the compounds of examples 6), 16) etc. have the significant 
antimumor activities. 



Example No. 



16 



Dose 
200 
100 

50 
200 
100 

50 



T/C(%) 
139.4 
124.2 
127.3 
118.2 
127.3 
115.2 



Etc. 



Example 5) 

* Acute toxicity test ( LD» ) : Litchfield- Wilcoxon method. 
6 week old ICR mice(male 30±2.0g) was fed freely with solid feed and water 
at room temperature, 23±1*C and at humidity 60±5%. Sample drugs were 
injected into the abdominal cavities of mice, while each goup comprises 6 
mice. 

Oserved during 14 days, external appearances and life or dead were recorded, 
and then, visible pathogenies were observed from dead animals by dissection. 
LD» value was calculated by Litchfiled-wilcoxon method. 
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The results are shown at the next table. 





Example No. 


LDsocma/mJ) 


i.p. 


p.o. 




6 


248.5 


>622 


r 

u 


CO 


> 1,800 


>2,000 




61 


> 1,687 






97 


1,100 






98 


> 1,800 


>2,000 


10 


108 


>2,000 


>3,110 




109 


2,000 


>2,073 


■ 


118 


182.8 


571.8 




148 


425.3 




15 


149 


410.5 






cisplatin 


21.4 





As described above, it was found that the compouds of the present invention 
are more safer and have superior antitumor activities to cisplatin, and 
20 accordingly have solved the problems of drugs by the prior art such as 
restriction of dosage, toxicity, etc. 

Examples of pharmaceutical preparations 
Tablets: (examples 1-4) 
25 Tablet(250mg) was prepared with the ingredients of the following table by 
conventional tablet manufacturing method. 



Examples ingredients(mg) 

1 compound of example 1 20 

30 lactose 120 

microcrystalline cellulose 30 

corn starch 40 

povidone 30 

sodium starch glycolate 8 

35 magnesium stereate 2 

2 compound of example 148 20 
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lactose HO 

microcrystalline cellulose 40 

corn starch 45 

5 povidone 25 

sodium starch glycolate 8 

magnesium stearate 2 

3 compound of example 16 20 
10 lactose 120 

microcrystalline cellulose 35 

corn starch 35 

povidone 30 

sodium starch glycolate 8 

15 magnesium stearate 2 

4 compound of example 149 20 
lactose 100 
microcrystalline cellulose 45 

20 C orn starch 50 

povidone 25 

sodium starch glycolate 8 

magnesium stearate 2 

Capsules(example 5-8) 

Capsule(250mg) was prepared with the ingredients of the following table 
by conventional capsule manufacturing method. 

Examples ingredients(mg) 

30 5 compound of example 1 10 

lactose 100 

corn starch ( 100 

povidone 30 

sodium starch glycolate 7 

35 magnesium stearate 3 



6 



compound of example 148 

lactose 



10 
105 
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com starch 100 

povidone 25 

sodium starch glycolate 7 

magnesium stearate 3 

5 

7 compound of example 16 10 
lactose 90 
corn starch 110 
povidone 30 

10 sodium starch glycolate 7 

magnesium stearate 3 

8 compound of example 149 10 
lactose 95 

15 corn starch 110 

povidone 25 

sodium starch glycolate 7 

magnesium stearate 3 

20 Injectable preparations (examples 9 - 16) 

Injectable preparations( 5ml of ampoule and vial) were prepared with the 
ingredients of the following tables by the conventional injection 
manufacturing method. 

25 Examples (ampoule) ingredients 

9 compound of example 1 30mg 
polyoxy 35 castor oil 4000mg 
absolute ethanol 1.17ml 
distilled water for inj. q.s. 

30 

10 compound of example 148 30mg 
polyoxy 35 castor oil 3200mg 
absolute ethanol 1.97ml 
distilled water for inj. q.s. 

35 

11 compound of example 16 30mg 
polyoxy 35 castor oil 3500mg 
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absolute ethanol 1.68ml 

distilled water for inj. Q.s. 

12 compound of example 149 30mg 

5 polyoxy 35 castor oil 3000mg 

absolute ethanol 2.16ml 

distilled water for inj. q.s. 

Example 13(vial) compound of example 1 30mg 

10 polyoxy 35 castor oil 4000mg 

absolute ethanol 1.17ml 

distilled water for inj. q.s. 

14 compound of example 148 30mg 
15 polyoxy 35 castor oil 3200mg 

absolute ethanol 1.97ml 

distilled water for inj. Q.s. 

15 compound of example 16 30mg 
20 polyoxy 35 castor oil 3500mg 

absolute ethanol 1.68ml 

distilled water for inj. q.s. 

16 compound of example 149 30mg 
25 polyoxy 35 castor oil 3000mg 

absolute ethanol 2.16ml 

distilled water for inj. q.s. 

OintmenUexamples 17 - 20) 
30 Ointment(lg) was prepared with the ingredients of the following table 
the conventional ointment manufacturing method. 

Examples ingredients(mg ) 

17 compound of example 1 6 
35 polyoxy 40 hydrogenated castor oil 350 

absolute ethanol 100 

sodium p-oxybenzoate 1.5 
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NaH2P0 4 1.06 

citric acid 1.48 

propyleneglycol 200 

glycerine 150 

cetostearyl alcohol 50 

cetiol H. E. 130 

purified water q.s. 

compound of example 148 6 
polyoxy 40 hydrogenated castor oil 300 

absolute ethanol 100 

sodium p-oxybenzoate 15 

NaHaPfc 1.06 

citric acid 1.48 

propyleneglycol 200 

glycerine 150 

cetostearyl alcohol 50 

cetiol H. E. 145 

purified water q.s. 

compound of example 16 6 

polyoxy 40 hydrogenated castor oil 350 

absolute ethanol 150 

sodium p-oxybenzoate 1.5 

NaH 2 P0 4 1.06 

citric acid 1.48 

propyleneglycol 150 

glycerine 150 

cetostearyl alcohol 100 

cetiol H. E. 135 

purified water q.s. 

compound of example 149 6 

polyoxy 40 hydrogenated castor oil 300 

absolute ethanol 100 

sodium p oxybenzoate 1.5 

NaH>P04 1.06 
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citric acid I- 4 

propyleneglycol 200 

glycerine 100 

cetostearyl alcohol 100 

cetiol H. E. 147 

purified water <J«s. 



Suppository(examples 21-24) 

Suppository (lg) was prepared with the ingredients of the following table 
by conventional suppository manufacturing method. 





Example 


inoredienLs(mc) 






91 


rrnnnound of examDle 1 


6 


15 




nnlvnYV castor Oil 


250 






glycerine 


80 






propy leneg iycui 


50 






stearyl alcohol 


50 






stearic acid 


50 


20 




Witepso/® 


364 






glycerylmonostearaie 


150 




22 


compound of example 148 


6 






poly ox y 35 castor oil 


230 


25 




glycerine 


80 






propyleneglycol 


70 






stearyl alcohol 


50 






stearic acid 


50 






Witepsol® 


414 


30 




glycerylmonostearate 


100 




23 


compound of example 16 


6 






polyoxy 35 castor oil 


, 245 






glycerine 


80 


35 




propyleneglycol 


65 






stearyl alcohol 


70 






stearic acid 


60 






Witepsol® 


394 
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glycerylmonostearate 80 

24 compound of example 149 6 

5 polyoxy 35 castor oil 225 

glycerine 70 

propyleneglycol 60 

stearyl alcohol 55 

stearic acid 50 

10 Witepsol® 459 

glycerylmonostearate 75 



Oral solution(example 25-28) 

Oral solution (100ml) was prepared with the ingredients of the following 
tables by the conventional oral solution manufacturing method. 



Example ingredients 



25 



compound of example 1 


30mg 


polyoxy 40 hydrogenated castor oil 


30g 


absolute ethanol 


2ml 


propyleneglycol 


log 


polyethyleneglycol 400 


lOg 


Tween 80 


5g 


methy p -oxybenzoate 


O.lg 


purified sugar 


12g 


herb perfume 


0.1 mg 


purified water 


q.s. 



26 compound of example 148 30mg 

polyoxy 35 castor oil 30g 

absolute ethanol 2ml 

propyleneglycol 12g 

polyethyleneglycol 15g 

Tween 80 lQg 

methyl p-oxybenzoate O.lg 

purified sugar 12g 

herb perfume 0.1ml 

purified water q.s. 
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27 compound of example 16 30mg 
polyoxy 35 castor oil 25g 
absolute ethanol 2ml 

5 propyleneglycol 2 °S 

polyethyleneglycol 400 15 8 

Tween 80 7 2 

methyl p-oxybenzoate O-te 
purified sugar 

]0 herb perfume °* 15ml 

purified water q s - 

28 compound of example 149 30mg 
polyoxy 35 castor oil 30g 

15 absolute ethanol 2ml 

propyleneglycol 17g 

polyethyleneglycol 400 12 8 

Tween 80 10 & 

methyl p-oxybenzoate 01 K 

20 purified sugar ^8 

herb perfume 015ml 
purified water 

Troche(examples 29-32) 
25 Troche(500mg) was prepared with the ingredients of the following 
by conventional troche manufacturing method. 

Example ingredients(mg) 

29 compound of example 1 20 

30 mannitol 300 

sugar 100 

corn starch 40 

povidone 30 

sodium starch glycolate 8 

35 magnesium stearate 2 



30 



compound of example 148 20 
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mannitol 280 

sugar *20 

corn starch 45 

povidone 25 

5 sodium starch glycolate 8 

magnesium stearate 2 

31 compound of example 16 20 
mannitol 320 

10 sugar 1Q 0 

- corn starch 20 

povidone 30 

sodium starch glycolate 8 

magnesium stearate 2 

15 

32 compound of example 149 20 
mannitol 300 
sugar J 1 0 
corn starch 50 

20 povidone 

sodium starch glycolate 
magnesium stearate 



10 

8 

2 



25 



30 



35 
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What is claimed is : 

1. A compound of the general formula(I) and pharmaceutical^ acceptable 
acid addition salt thereof. 

5 

R, R, 

10 



15 



20 



30 



35 



(I) 

wherein Ri and R 2 are indenpendently hydogen, C, C alkyl or optionally 
substituted C.-rCe membered cycloalkyl containing CVG: Rs. R4. Rs. R* and 
R 7 are independently hydrogen, halogen, hydroxy, nitro, G C lower ester. 
C] d lower alkyl, CrG lower alkuxy. aryl. arylalkoxy or unsaturated amine: 
1 is an integer of 0 7: m and n are independently an integer of 0 I; YV is 
carbon or nitrogen; X is oxygen, sulfur, optionally subsiuted imine: Y is 
nitrogen or oxygen; and 7. is hydrogen. C, C, alkoxy. aryloxy. C, C. 
alkylamine, cycloamine containing Ni Nr. or oxo group. 

2. A compound of the general formula (D as claimed in claim 1, wherein / 
is oxo group, 



(D 

wherein R,. R& R*. R*. Rr. ™- w - X and Y m the same wilh 

those in the claim 1 and pharmaceutical ly acceptable acid addition thereof. 
3. A pharmaceutical composition comprising a compound of the general 
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formula (I) or acid addition salt thereof as active ingredient and one or more 
conventional adjuvants selected from the group consisting of conventional 
vehicles, binding agent, degrading agent, lubricating agent, dissolving agent, 
aids for dissolution, stabilizing agent, base of ointment, pH-adjusting agent, 
5 perfume or the like. 



10 




(1) 



15 wherein Ri, R 2 , Rs, Ri, Rs. Rr„ Rt, I, m, n, W, X, Y and Z are the same with 
those in the claim 1. 



35 
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